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PREFACE

This monograph is the second in a series of such publications

emanating from the Vocational Development Study (VDS), a ten-year

longitudinal investigation currently being undertaken in the Department

of Vocational Education at The Pennsylvania State University. Within

the broad program of research focused upon uncovering the effects of the

senior high school experience upon the development of youth, the study

reported herein contributes some significant initial evidence.

In identifying selected characteristics of a sample of Altoona,

Pennsylvania ninth grade boys 'which are predictive of their curriculum

choice (academic versus vocational-technical) and their success in that

curriculum at the conclusion of tenth grade, Kapes has generated a number

of potentially useful results. Based upon the results of two future

replications of this study with independent samples of similar youth

planned in Hazleton and Williamsport, Pennsylvania the validity of such

applications will be revealed.

As an extension and refinement of the Coo3ey and Lohnes Career

Development Tree construct, this investigation has some immediate theo-

retical implications in addition to its potent:Lal for practical appli-

cations in secondary schools.

Of both theoretical and practical importance, this monograph is

viewed as a truly significant first step in the Vocational Development

Study's progress toward creating an effective impact upon the practice

and ifaeory upon which vocational education is based.

Joseph T. Impellitteri, Professor and
Chairman
Graduate Studies and Research
Department of Vocational Education
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ORIGIN OF THE STUDY

Introduction

The history of the concept of work can be traced back to e time

preceding the birth of Christ. Wrenn (1964) traces the evolution of

the concept of work and finds the Greeks and Romans considered work a

curse; early Christians found it essential and necessary; Luther felt

that work was carrying out God's purpose in one's life; and Calvin saw

work as required of man by God. In early American history work is seen

not only as a necessity to survival, but was also the basis for dignity

and honor as a man. The Protestant ethic which was a dominating force

in American life can be characterized as working hard and getting

ahead. The nature of work was ahanged greatly as a result of the

industrial revolution with the emergence of many more specific occupa-

tions and the movement away from physical labor as the primary compo-

nent of work. In the early twentieth century man's work activity

became the concern of educators as we/1 as the industrialist and the

worker. The worker was forming unions to promite his cause and the

industrialist was turning to the psychologist for help in dealing with

the worker. In 1908 Frank Parsons' book, Choosinka Vocation, which

dealt with vocational guidance, was published, and paved the way for

an organized vocational guidance movement. In 1917 the first piece of

federal legislation concerned with vocational education (the Smith-

Hughes Act) was enacted into law. Ten years later Elton Mayo of
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Harvard University began a series of studies on industrial behavior at

the Hawthorne plant of the Western Electric Company. From their begin-

nings early in the century until after World War II the fields of voca-

tional guidance, vocational education and industrial psychology grew

into fairly well defined areas of study, each somewhat interrelated

and all borrowing from a number of other disciplines. Within this

environment a psychology of occupations grew up based mostly on a trait

and factor approach to personality measurement. It was in this setting

that Eli Ginzberg and his associates (1951) launched a major effort to

bring together under some general theory the study of the vocational

development process.

Theories of Vocational Development

Cooley and Lohnes (1968) describe the recent development of

vocational psychology in the fcllowing nianner:

Vocational psychology has enjoyed a remarkable surge since
1950, and this wave of progress is due in part to a new emphasis
on career patterns as a criterion, in opposition to occupational
placement. A career pattern is the sequence of vocationally
relevant decisions made by a person over a major part of his life
history, as it is extracted and classified by the scientist study-
ing it (Cooley and Lohnes, p. 4-1).

This surge of which Cooley and Lohnes speak was due to a great extent

to the work of Ginzberg, Ginsburg, Axelrad and Herma (1951) whose book

Occupational Choice: An Approach to a General Theory both proposed the

need for a theory and provided the rudiments for theory building.

Ginzberg (1952) stated:

After a comprehensive study of the literature of vocational
guidance, my colleagues and I came to the conclusion tbat the
movement was severely handicapped because both investigators and



3

practitioners were working without the help of any theory at all
or with severely limited theories (Genzberg, p. 492).

The three basic elements of Ginzberg's theory were: 1) "occupational

choice is a developmental process:" 2) "the process is largely irre-

versible:" and 3) "the process ends in a compromise." A second signif-

icant contribution of the Ginzberg work was that aspect dealing with

the use of stages or decision points in the developmental process.

At the same time that Ginzberg and his associates at Columbia

University were proposing their framework, Super began his now famous

Career Patterns Study (CPS). Super (1953) commented on the Ginzberg

work end expanded on the basic theoretical elements which Ginzberg had

proposed. In the same article Super proposed his own theory which was

based on ten propositions. Since that time, and as a result of the

CPS Super has published numerous works which have contributed signifi-

cantly to the study of career development. Super, et al. (1957) put

together a report on the CPS which provided an expanded theoretical

position for the study. Its major emphasis was on stages and substages

of vocational development. Although Super's stages resembled those of

Ginzberg's, major credit was given to Buehler (1933) for her initial

work on life stages. Other differences between Super and Ginzberg

include Super's emphasis on the entire process of career as opposed

to the more narrow concept of occupational choice, and the elevation

of the constructs of self-concept and vocational maturity to a place

of prominence in vocational development theory.

Super and Overstreet (1960) reported the findings of a study

which examined the vocational maturity of ninth grade boys based on

ii
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CPS data. Super (1963) and others devoted a monograph to self-concept

theory and its relationship to vocational development. Many other

studies of the vocational development process have been published by

Super, his colleagues, and graduate students, all aimed at providing

pieces of an overall theory. Super's approach has been one of devel-

oping theory through empirical research rather than testing a theory

which had been previously defined. His major contributions have been

the creation of a framework in which to study career development and

the application of trait and factor methodology within a deve'opmental

model.

Although Super's work in theory building has been hiully

influential, there have been other significant theories of vocational

development proposed and tested in recent years. Two of the best known

are those of Roe and Rolland. Roe (1956) proposed a theory for

explaining vocational choice which was based primarily upon the influ-

ences of early childhood experiences. Roe's studies focused on the

origin of interest, and her theory proposed the development of early

interests which were oriented either "toward persons" or "not towards

persons." On the basis of this interest orientation, a person's

membership in one of eight occupational groups could be predicted. In

addition to the occupational fields concept, Roe also proposed a second

dimension--level of occupation--which completes the 48-cells two-way

taxonomy of occupations for which she is probably best known. Roe and

Siegelman (1964) have reported studies attempting to validate her

theory, the results of which have provided more negative rather than

supportive evidence.

12
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Holland (1959) foresaw a need for additional theorizing in the

area of vocational choice and proposed a theory based on personality

types. Holland's contention was that "the person making a vocational

choice in a sense 'searches' for situations which satisy his hierarchy

of adjustive orientations." Holland's theoretical framework depicted

six occupational environments and six personal orientai-ions to match

those environments. The vocational choik:e process is, in th_.:.se terms,

one of findiag the oc,cupational environment for one's dominant personal

orientation. Also Lacluded in Holland's original framework was the

concept of level of choice within each environment. More recent

writings by Holland, however, have had IL:tie to say about this aspect

of his theory. Holland (1966) authored a monograph which presented an

up-to-date version of this theory along with suggestions for research

on the theory. Research using Holland's theory has been more wide-

spread and somewhat more successful than research with Roe's theory,

but both theories have been researched mostly with college-bound

students. Ashby, et al. (1966), Osipow, et al. (1966) and Wall, et al.

(1967), have reported three such studies which partially substantiate

Holland's theory with college students.

Osipow (1968) has devoted an entire book to the examination of

current theories of career development. In addition to the theories

described on the preceding pages several other approaches to explaining

vocational behavior were also reviewed by Osipow. Using a number of

criteria for judging the adequacy of a theory Osipow comes to the

conclusion that:

i

13
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For formal adequacy as theories, much seems to be lacking. In
general, the theories have failed to pay serious attention to the
satisfaction of the criteria applied to the scientific evaluation
of theory (Osipow, p. 232).

Of all the theories reviewed it appears that Super's theory is the

inadequate. Ostpow concludes that:

is JL: c.nceptual mclel, Super's theory seems to be the most highly
C2velcned arld advanced. This is reflected in its explicitness,

. igh degree of emDiric.711 support, and its substantially
1ger -nurriLz-2: of applications to human affairs (Osipow, p. 233).

C-oer tha past 20 years, theory-buildiag and research in the

area of career ±L.Ivelopment has increaoed tremendously, but as Osipow

has pointec out, much is still lacking. Among the theories now

availabIL Supe='s appears to have been the most adequate and the most

researc led. One of the necessary features of a theory in addition to

its usefulness in explaining a phenomena is its ability to generate

research on that phenomena. In addition to the research which Super

and his colleagues have undertaken as a result of his initial theo-

rizing, Cooley and Lohnes (1968) using Project Talent data have con-

ducted some most significant research as an extension of SiAper's

notions. It is the Cooley and Lohnes' extension of Super's theory as

reported in Project TALENT: Predicting Development of Young Adults

which is the focus of this study.

Lohnes

Ccxoley and Lohnes (1968) have undertaken an empirical study of

the career development of males using a trait and factor measurement

methodc?_ogy with a developmental model as recommended by Super. The

researrh has peen confined to males because as Cooley and Lohnes have



7

stated, "We subscribe to the suggestion of Roe and of Super that the

career process for women needs to be 7..onceptualized differently than

that for men" (Coole-7 1 Lohnes, p. 4-42). By using a large battery

of measures refined into factors from a previouE study [Measuring

Adolescent Personalit 'MAP), Lohnes, 19661. The authors used discrim-

inant function analysis to classify their large sample into various

group memberships. Group membership was obtained by a dichotomous

classification at four crucial stages of development. The results of

their research yielded a proposed career development tree with twelve

terminal points. The following insert (Figure 1) is a copy of the

Project Talent Career Development Tree.

The first branch in the career development tree is a basic

people versus things orientation, similar to that suggested by Roe,

which takes place preceding the junior high school years. Because they

were not able to collect this orientation information on their sample

earlier than ninth grade, Cooley and Lohnes used nthth grade occupa-

tional aspirations for this dichotomy. The second branch in the tree

takes place at the end of ninth grade when students are required to

make the choice of college or non-college curriculums in high school.

This second decision point of the career tree is that which Super and

Overstreet (1960) have studied, and which is of primary interest in

this study.

In the Vocational Maturity of Ninth Grade Boys, Super and

Overstreet (1960) attempted to answer a number of questions concerning

the readiness of ninth grade boys to choose among several different

curricula. "Are their aptitudes, interest, and personality traits

15
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sufficiently developed? Are their .ationLa aspirations sufficiently

stable? Do they know the world of ,Lrk and of education sufficiently

well?" (Super and Overstteet, vi- Although much of the monograph

dealt with the develcpment of thE2 vo.----=tional maturity construct the

authors did report conclusions relevent to the readiness question.

. . the data of this study suggst th_tt a substantial number of
boys are not yet ready, in the nir2th grade, to decide on direction
of endeavor, or, specifical:ly, (in a future occupation. This early
adolescent stage is one, not of making and implementing a voca-
tional choice, but rather of developing planfulness, of preparing
to make a series of educational al-ld occupational decisions (Super

:lad Overstreet, p. 152).

The authors further stated:

But the lack of relationship bet% ,en consistency of vocational
preferences, wisdom of preferences, and other measures, together
with the number of boys whose choices are unwise, judging by their
aptitudes, interests, or socioeconomic resources, suggest that
the typical ninth-grader does not understand himself and his
potentialities as well as he should in order to choose between
levels, and still less among fields of endeavor as reflected in
the curricular alternatives open to him (Super and Overstreet,
p. 153).

Although these studies provided evidence to question the

advisability of allowing youth to prepare for specific occupations in

high school, the majority of our current school systems do require

some very specific educational decisions concerning preparatton for a

career. If we consider the two curricular choices most often .available

to boys (vocational or academic), we find some very specific choices

required. While the academic boy may have consi,! R flexibility,

the boy who chooses the vocational curriculum usually must select a

particular occupational training program, or one for a cluster of

occupations. Although the students in the two curriculums may (Effer

considerably in their occupationaL choices, their biggest differences

1 "2
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are probably in the type of high school experiences they have chosen

and will receive. One sLudent has chosen an experience which is very

specific, tangible and leading immediately to employment after high

school, and the other has chosen an educational path lciading to more

educational preparation and resulting in the formulation of quite

nebulous and distant goals.

While it may be helpful to know, or suppose, that ninth graders

are not ready to make specific occupational and educational choices,

the reality of the situation often requires that they do so. Students

in schools across the country make this choice, whether it is done

advisedly, or not. Although such a decision is not irreversible, these

educational paths gradually lead in significantly different directions.

Upon what basis, then, do students make such an important choice of

educational paths?

What student characteristics are predictive of the choice

between the occupationally specific vocational curriculum and the

occupationally broad adademic curriculum? If Super is correct, are

those boys who choose the vocational curriculum more prepared and

capable of specific choices than those who choose the more flexible

and less specific academic curriculum? How much of this choice is due

to intelligence or other specific abilities? Is the choice a function

of values or interests and if interests are specific enough, will a

student choose a vocational curriculum? How much of the decision is

influenced by the environment, the home and family? It is probably

true that all f these factors are somewhat important, but their exact

relationship is difficult to predict.

18
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Alt:hough Super reaches the conclusion that many of our ninth

grade students are not ready for the occupational and curricular

choices which many of our school systems require, Cooley and Lohnes

insist that this choice point is a good place to dichotomize career

paths. According to the Cooley and Lohnes career development tree, the

next choice task is at the end of high school. Although many things

happen to a student between ninth grade and the end of high school

which may change him and his subsequent choices, the Cooley and Lohnes

career tree does not account or allow for these influences. Moreover,

even though the student's ninth grade choice may have been inappro-

priate in Super's sense, all shifts to the other alternative are termed

"path-jumping," "migrating," or "unstable" in terms of Cooley and

Lohnes. They state that "Table 4.7 (presented as Figure 2 in this

paper) indicates considerable stability for the four-category plans

criterion over four years from ninth grade to one year out" (Cooley and

Lohnes, p. 4-48). An examination of Figure 2 appears to show at least

as much instability as stability.

Whether one views Figure 2 as demonstrating stability or insta-

bility in terms of the Cooley and Lohnes model it can be said that

simply dichotomizing on curriculum choice at ninth grade and not

attending to the ramifications of that decision results in the omission

of a large portion of the student's experience. Students are not just

members of one educational group or another as a result of their

initial decision, any more than workers on the job are simply classed

by their job title.
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Ninth Grade Plans Follow-up Plans (1964) Plan N
CS NCT NCNT CNS (1960)

CS (College Science) 13 16 35 4,53435

NCT (Noncollege Technical) 12 37 33 18 3,302

NCNT (Noncollege Nontechnical) 4 29 46 21 2,033

CNS (College Nonscience) 16 9 28 I 7 1 952

11,821

Figure 2. Percentages of Stable and Changed Career Plans over
for TALENT Ninth-Grade Males on Four-Category Plans

Note: From Project TALENT: Predicting. Development
Adults, William W. Cooley and Paul R. Lohnes
Table 4.7, p. 4-50.

Four Years
Criterion

of Young
, 1968,
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Studies in industrial psychology have provided us with at least

two useful measures by which a worker can be characterized. These

measures as applied in the Minnesota Studies in Vocational Rehabili-

tation, Weiss, et al. (1969) are referred to as job "satisfaction" and

"satisfactoriness." Since satisfactoriness and satisfaction are the

criteria used to evaluate the worker on the job and are indicative of

vocational adjustment, should not these same criteria be applied to

those preparing for the world of work? By adding either or both of

these constructs to the Cooley and Lohnes model each of the high

school groups could be studied while they were undergoing the high

school experience. These construzts could possibly account for much of

the unstable or path-jumping behavior. Furthermore, ninth grade char-

acteristics found to be related to these constructs should shed

additional light on the vocational development process.

In summary, this chapter has dealt with the evolution of

theories of the vocational development process. Informal theories

concerning why people work have existed since before the time of

Christ, but it was only in recent years that theories concerning the

choice of one's occupational activities throughout life have received

formal attention. Beginning with the work of Ginzberg, a number of

formal theories of vocational development have emerged and it appears

that the most productive of these theories is that proposed by Super.

Aspects of Super's theory have been applied and extended by a number

of other researchers, and the application of interest in this study is

that proposed by Cooley and Lohnes in their "Career Development Tree."

21
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Within the basic framework of Super's theory this study will attempt

to apply and extend the work of Cooley and Lohnes.

Statement of the Problem

This study is partly a replication of the Cooley and Lohnes

study to the extent that it uses an alternate set of personality trait

measures (as suggested by Cooley and Lohnes, p. 5-6) to predict a

dichotomous variable similar to the college versus non-college curric-

ulum used in their study. The dichotomous variable used in this study

to represent the ninth grade decision point is entry into a vocational

versus an adademic curriculum. This criterion differs only slightly

from that used by Cooley and Lohnes in that the specific vocational

curriculum is used instead of the less specific non-college curric-

ulums.

This study is an extension of the Cooley and Lohnes work in

that it attends to the degree of belongingness to the chosen group in

the sense of being a successful or unsuccessful member of that group.

While belongingness could be studied using either the success (satis-

factoriness) or satisfaction criterion discussed previously, the

success criterion was selected on the basis that: (1) it is more likely

to precede satisfaction; and (2) is more readily obtained. By longi-

tudinally examining the process starting with the initial decision of

students to join one of two high school curriculum groups and following

up with a measure of their success as a member of that group it is

possible to compare four high school groups. A graphic representation

of this study is presented in Figure 3.

22
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Vocational Academic 9th Grade

10th Grade

Successful Unsuccessful Unsuccessful Successful

Figure 3. A Chronological Graphic Representation of the Study

The purpose of this study is to explore in general the follow-

ing two questions:

1. What characteristics of ninth graders are predictive of
high school curriculum selection?

2. What characteristics of ninth graders are predictive of
success in the high school curriculum selected?

Within the limitations of this study, answers to the following specific

questions were sought:

1. What characteristics of ninth grade males are predictive of
tenth trade enrollment in a vocational versus an academic
curriculum?

2. What characteristics of ninth grade males who have enrolled
in the vocational curriculum in tenth grade are predictive
of success in tenth grade as measured by grade point
average (GPA)?

3. What characteristics of ninth grade males who have enrolled
in the academic curriculum in tenth grade are predictive
o2 success in tenth grade as measured by grade point
average (GPA)?

21
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4. What characteristics of ninth grade males differentiate
among the following four tenth grade groups?

a. successful vocational students

b. unsuccessful vocational students

c. successful academic students

d. unsuccessful academic students

Definition of Terms

In order to provide a clarification of some of the terms used

in this study the following definitions are included here.

Academic Curriculum: is defined as the particular systematic

arrangemem: of courses and activities designed for that group of high

school students who are preparing for college regardless of whether or

not all members of that group actually expect to attend college.

Aptitudes: "Specific capacities and abilities required of an

individual in order to learn or perform adequately a task or job duty"

(Dictionary of Occupational Titles, 1965). This definition implies

that each individual possesses multiple aptitudes.

Career: "Refers to the total pattern of jobs held during a

worker's lifetime" (Baer and Roeber, 1964). Also, "the developmental

process by which a person learns about the world of work; acquires work

related values, skills, and habits; develops specific occupational

interests and intentions; prepares for and seeks an entry occupation;

and creates for himself a long term work history involving a sequence

of positions and altered responsibilities, terminating in retirement

or death" (Cooley and Lohnes, 1968).
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Career Pattern: "The sequence of changes in occupational level

or field made by an individual during his working life" (Super, 1957).

Also, "the sequence of vocationally relevant decisons made by a person

over a major part of his life history, as it is extracted and classi-

fied by the scientist studying it" (Cooley and Lohnes, 1968).

Educational Level: is defined as the amount of formal school-

ing an individual has completed.

Occupation: "Whatever an adult spends moe: of his time doing"

(Roe, 1956). Also, "a group of similar jobs found in several estab-

lishments" (Shartir!, 1959).

Occupational Level: "This classification i,: based upon degrees

of responsibility, capacity, and skill. It should be noted that these

are not exactly correlated. Whenever there are marked differences,

level of responsibility is considered primary" (Roe, 1956). Also,

"for most purposes, then, it is possible to thinl . in terms of one

vertical dimension along which occupations may be placed. This dimen-

sion is vertical in that occupations require more or less of this

characteristic and can be ranked above or below each other on this

dimension. This composite dimension may therefore be characterized as

one of level" (Super, 1957).

Occupational Values: Also referred to as Work Values, they are

defined as "A set of concepts which mediate between the person's

affective orientation and classes of external objects offering similar

satisfactions" (Zytowski, 1970). Also, "values may be regarded as

characteristic outer expressions and culturally influenced manifesta-

tions of needs" (Katz, 1963).
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Success in High: (Satisfactoriness) is defined as the

grade point average (GPA) which a student receives as a result of

applying a weighted formula. The higher the GPA, the more successful

the student.

Vocational Curriculum: is defined as the particular systematic

arrangement of courses and activities designed to prepare students for

immediate employment after high school in the particular occupations

taught rf!gardless whether or not the students enrolled in each

occupat_a=a1 area actually expect to work at that particular occupation

after hi.7.,a1 school. Specifically, for the purIzose of this stuay tine

vocatilTz-1 curricuLam includes the following _shop program: Auto Body,

Auto Mechicics, Bunning Maintenance, Carpen7ry, Computer Technology,

Drafting alnd Design Technology, Electricity, Electronics Technology,

Engineering Related Technology, Home Appliance Repair, Machine Shop,

Plumbing, Planing Mill, Printing, Sheetmetal, Trowel Trades and

Welding.

Vocational Development: ". . an ongoing, continuous,

generally irreversible, orderly, patterned, and dynamic process, which

involves interaction between the individual's behavior repertoire and

the demands made by society, that is, by the developmental tasks.

Vocational development is essentially a process of compromise or syn-

thesis" (Super, 1957). Also, career development: "those aspects of

the continuous unbroken flow of a person's experience that are relevant

to his fashioning of an identity at work " (Tiedeman and O'Hara, 1963).

These two terms will be used interchangeably in this stuuy.
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Vocational Maturity: "Refers to the maturity of an individual's

vocational behavior as indicated by the similarity between his behavior

and that of the oldest individuals in his voLational life stage"

(Crites, 1961). Also, Super defines two measures of vocational matur-

ity: "Vocational Maturity I focuses on life stages and 1.9 indicated by

the actual life stage of an individual in relation to his expected life

stage (based on his chronological age). Vocational Maturity II focuses

,3n developmental tasks and is represented by the hehavior of the indi-

vidual in handling the developmental tasks with which he actually is

coping (Super, 1957).



REVIEW OF :RELATED LIT3RATURE

Intzoduction

In order to identify other research studies or publihed mate-

rials which contain relevant infam=ation for tais study a review of the

literature Tgas conducted. The l_erature reviewed was grouned into the

fr7.:owing three categories:

1. Publications concerniLg career development which relate
specifically to the :::--ioretical aspects of this study.

2. Studies in the areas 7.1 career development, psychology or
sociology wthich relate to the student characteristics of
interest in this study

3. Studies or other publications in career development or in
other behavioral sciences which relate to the methodology
and techniques used in this study.

The materials reviewed under each of these three categories

include sources from books, periodicals, journals, dissertations and

unpublished papers. In some cases a publication may be reviewed in

more than one category if it contains information relevant to several

categories. Also, only those portions of a publication which are

relevant to the particular category of information being considered

are reviewed.

Publications Concerning Career Dexelopment
Which Relate Specifically_to the
Theoretical Aspects of this Study

The major theoretical framework in which this study was

conducted has been drawn mainly from the works ol Super, Tiedeman, and

28
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the combined effortl of Cooley and_ Lohnes. Of the three approaches,

Super's theory appes-red first in tzle literature, is the most widely

researched and provides the broadet: base from which to dr7 upon.

The early stages (31- this theory Tue:e first suggested by Super (19533)

as a beginning framework in which conduct his Career Pattern Study

(CPS). Super's app:oach to theory building at that time was to syn-

thesize previous wo71-ks relevant to a developmental theory. Primary

stimulus for his thi-ory appears tc 1-1,-ave come from Ginzberg et al.

(1951), whose publication sugges theory of occupational choice

based on stages. The three basic -Clements of Ginzberg's theory wete

that: "occupational choice is a press; the process is largely irre-

versible; compromise is an essential aspect of every choice"

(Ginzberg, et al.) p. 186). The three stages of Ginzberg's theory

were fantasy (before age, 11); tentative (between 11 and 17); and

realistic (between 17 and young adulthood).

In addition to Ginzberg, Super acknowledges and draws upon many

previous works. Some of the more significant works are briefly

reviewed here because of the background and support they provide for

Super's theory. Buehler (1933) conducted studies of the life histories

of well-known persons. From these studies, Buehler tabulated the types

of problems arising at each age and then suggested that the adjust-

ments required at various ages could be classified into life ai:ages.

Buehler's life stages consisted of growth, exploration, establishment,

maintenance, and decline.

In the field of sociology Miller and Form (1951) published a

major work in which they described five periods of the lifework pattern.

2:3
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These periods consist of preparatory, Lnitial, trial, stable, and

retirement. They further focused on the stability of career patterns

which they classified into one of fo,ar categoriesstable, conventional,

unstable and multiple trial. On the stability dimension, Miller and

Form report that professional workers were the most stable and

unskilled workers the least stable.

Havighurst (1950), (1953) proposed the concept of developmental

tasks which provided not only a framework fox stages of development,

but also expected behavior for each stage. Havighurst defined a

developmental task as:

a task which arises at or about a certain period in the life of
the individual, successful achievement of which leads to happiness
and success with later tasks, while failure leads to unhappiness
in the individual, disapproval by sociaty and difficulty with later
tasks (Havighurst, 1953, p. 2).

One of the developmental tasks required of the adolescent period,

according to Havighurst, is that of selecting and preparing for an

occupation.

Based upon the previous research and theory proposed by the

authors reviewed above in addition to others, Super (1953) proposed ten

propositions constituting his theory at that time. The ten proposi-

tions briefly summarized (not directly quoted) are as follows:

1. People differ in their abilities, interests, and personal-
ities.

2. Each person qualifies for a number of occupations.

3. Each occupation can accommodate a variety of people.

4. Choice and adjustment are continuous processes.

5. The process can be described by life stages,
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6. A career pattern is determined by an individual's socio-
economic background, ability, personality and opportunities.

7. Vocational development can be aided by maturation, reality

testing and self-concept development.

8. The process ol vocational development is essentially that

of developing and implementing a self-concept.

9. The vocational development process is based on compromise

through role playing.

10. Work and life satisfaction depends on the congruency
between the individual and his circumstances.

Super and his colleagues began the CPS in 1951 using the ten

propositions listed &love as an initial framework. After much field

work and seminar discussions among the CPS staff, Super, et al., (1957)

Published a revised version of their theory as the first monograph of

the CPS. This volume, although somewhat dated at this time, still is

referred to as the primary source of what can be called Super's theory.

Numerous publications appearing since 1957 have served to either

strengthen, further refine or revise the basic theory based on research

results of the CPS. Because of the significance of this work, a fairly

detailed summary of those sections spelling out Super's theory will be

included here.

The vocational life stages as proposed by Super and based on

much of the literature reviewed previously are described here.

1. Growth Stage (Birth-14 yrs.)--The self-concept is devel-

oping, and needs, fantasy, interests and capacity are
important. The substages of this stage are ?antasy
(4-10 yrs.)--needs are dominant and role playing in fantasy

is important; Interest (11-12 yrs.)--likes determine aspi-

rations and activities; Capacity (13-14 yrs.)--abilities
are given more weight and job requirements are considered.

2. txploration Stage (Age 15-24)--Self-examination, role try-

out, and occupational explorations take place in school,
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leisure activities and part time work. The substages of
this stage are Tentative (14-17 yrs.)--needs, interests,
capacities, values, and opportunities are all considered.
Tentative choices are made and tried out in fantasy, dis-
cussion, school courses, work, etc.; Transition (18-21 yrs.)
--reality considerations are given more weight; Trial
(22-24 yrs.)--an appropriate work field is located and
tried.

3. Establishment Stage (age 25-44)--Individual seeks a perma-
nent place in chosen field. The substages are Trial
(25-30 yrs.)--several changes may be made; Stabilization
(31-44 yrs.)--a career pattern becomes clear.

4. Maintenance Stage (age 45-64)--Individual continues and
consolidates along established lines.

5. Decline Stages (age 65 on)--Individual gradually withdraws.
Substages are Deceleration (65-70 yrs.)--reduction in
occupational activity if not complete cessation; Retirement
(71 on)--complete cessation of occupational endeavors.

Of these five stages, the growth and exploration stages have

been described in greater detail because of their specific relevance

for this study. In addition to stages of vocational development, Super

also described the process involved as ongoing, continuous, generally

irreversible, orderly, patterned and dynamic. He also described some

of the vocational developmental tasks appropriate t.o various stages of

vocational development. He pointed out that uatil adolescence, most

tasks are only indirectly related to future work. Beginning with entry

into high ochool, tasks become more directly related to vocations.

Examples of vocational developmental tasks related to Super's first two

vocational life stages include:

1. Performance of chores around the house.

2. Further development of abilities and talents.

3. Choice of high school or work.

4. Choice of high school curticulum.
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5. Development of independence.

6. Choice of college or work.

7. Choice of college curriculum.

8. Choice of suitable job (Super, 1967, p. 44).

Super further delineated the necessity of understanding ongoing

vocational behavior through examination of its possible determinants.

Among these determinants he suggested s:Ich factors as the development

of roles and the self-concept, intelligence, special abilities, inter-

ests, values, attitudes, personality, and numerous situational and

environmental factors. In order to carry out a study of the ,;ocational

development process Super proposed the construct of Vocational Maturity

which he presumed to be useful in providing information about the rela-

tionship between expected and actual vocational behavior. Super

defined at least two types of vocational maturity, one related to the

particular stage and the other related to typical behavior within that

stage. He further differentiated between vocational maturity and voca-

tional adjustment, the latter being based on the individual's ability

for adaptation, adjustment and integration of his vocational behaviors.

Vocational adjustment can be defined in terms of the success and satis-

faction derived from the vocational behaviors engaged in, and it

includes both monetary and prestige rewards accruing from work as well

as actual job performance. Sup,4.r pointed out, however, that vocational

maturity promotes vccational adjustment which in turn promotes future

vocational maturity.

Expanding on the work of Miller and Form (1951) Super proposed

the longitudinal study of vocational behavior over time in order to
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discover career patterns. Possible determinants of career patterns

include psychological and physical characteristics as well as experi-

ences, family background and other situational and environmental vari-

ables. The career pattern focuses more on socioeconomic status and

mobility than on success and satisfaction derived from the job.

As a means of bringing together all aspects of his theory,

Super proposed the following eleven propositions which are reproduced

here in full because of their importance to this study.

1. Vocational development is an ongoing, continuous, and
generally irreversible process.

2. Vocationaldevelopment is an orderly, patterned pvocess and
thus predictable.

3. Vocational development is a dynamic process of compromise
or synthesis.

4. Self-concepts begin to form prior to adolescence, become
clearer in adolescence, and are translated into occupa-
tional terms in adolescence.

5. Reality factors (the reality of ,ersonal characteristics
and the reality of society) play an increasingly important
part in occupational choice with increasing age, from
early adolescence to adulthood.

6. Identification with a parent or parent substitute is
related to the development of adequate roles, their con-
sistent and harmonious interrelationship, and their inter-
pretation in terms of vocational plans and eventualities.

7. The direction and rate of the vertical movement of an indi-
vidual from one occupational level to another is re]ated
to his intelligence, parental socioeccnomic level, status
needs, values, interests, skill ia ir,(crpersonal relation-
ships, and the supply and demand coLcItions in the economy.

8. The occupational field which the individual enters is
related to his interests and values, the identifications
he makes with parental or substitute role models, the com-
munity resources he uses, the level and quality of his
educational background, and the occupational structure,
trends, and attitudes of his community.
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9. Although each occupation requires a characteristic pattern
of abilities, interests, and personality traits, *he
tolerances are wide enough to allow both some variety of
individuals in each occupation and some diversity of occu-
pations for each individual.

10. Work satisfactions depend upon the extent to which the
individual can find adequate outlets in his job for his
abilities, interests, values, and personality traits.

11. The degree of satisfaction the individual attains from his
work is related to the degree to which he has been able to
implement his self-concept in his work (Super, 1957,
pp. 89-96).

As a follow-up to the publication of Super's theory, the CPS

second monograph authored by Super and Overstreet (1960) focused on

the vocational maturity of ninth grade boys. In introducing the theo-

retical framework for this study the authors made several statements

supporting the need for vocational maturity information at about the

ninth grade level because of the vocational decisions required at that

time by our school systems. If the vocational maturity construct is

valid, the authors pointed out, a measure of the construct should be

able to differentiate between students who are or are not ready to make

certain decisions, and subsequently predict future success, satisfac-

tion and overall vocational adjustment. Also, in order to discover

and properly identify indices of vocational maturity within our culture

. .
"more research-derived knowledge of the developmental sequence

of vocational beh&vior and the determinants of vocational behavior is

aeeded" (p. 12). On the bases of correlational and factor analysis,

four indices of vocational maturity which are important at the ninth

grade level were found. These four were titled concern with choice,

acceptance of responsibility for choice and planning, specificity of
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information about the preferred occupation, and specificity of planning

for the preferred occupati_a. The data used in this study by Super

and Overstreet is based on a cross-sectional sample of 105 boys and the

authors go on to potht out the need for similar studies of a longi-

tudinal nature. From the results of the study the authors concluded

that vocational maturity is a valid construct and that many ninth grade

boys do not possess the vocational maturity necessary to choose either

the level or field of their future vocational endeavor.

Crites (1961) proposed a model for measuring vocational matu-

rity based on the life stages and developmental tasks proposed by

Super, et al. (1957). He described five possible ways to define and

measure vocational maturity and after discussing the benefits and short-

comings of each approach he proposes the combining of two approaches.

This resulted in a model which both identifies the developmental task

and life stage according to one's age and which also determines the

degree of vocational maturity according to actual behavior. The result

was a definition and measure of vocational maturity which included both

degree and rate of vocational development. Crites (1965), (1969) and

Crites and Semler (1967) report on the development and use of a measure

of vocational maturity and these publications will be reviewed in the

next section of this review concerning student characteristics used in

this study.

In a sympos_um on vocational development, Super (1961) shed

some additional light on what he believed to be three important prob-

lems in vocational development research at that time. The three prob-

lems as discussed in his paper were: 1) the need to develop a suitable

36



29'

methodology for the treatment of career prediction data as contrasted

with occupational prediction data; 2) the need to find a suitable

definition of the nature of exploratory vocational behavior, and 3) the

need to devise a measure of vocational maturity that is comparable over

different age groups. Of the problems mentioned, the first was subse-

quently dealt with by Cooley and Lohnes (1968), the second by Jordaan

(1963) and the third by Crites (1965), (1969).

Super, et al. (1963) found the need to further extend voca-

tional development theory in the areas of self concept and exploratory

behavior. Super proposed that as the result of exploratory vocational

behavior an individual develops both a self-concept and a concept of

various occupations. In making an occupational choice an individual is

attempting to implement his self-concept and as he progresses through

adolescence both his self and occupational concepts become clarified

in terms of his interests, values and capacities. Reality testing and

role playing are the primary behaviors involved in accomplishing the

vocational developmental task of crystallizing, specifying, implemen-

ting, stabilizing and consolidating a vocational preference. The task

cf crystallizing a vocational preference occurs between the ages of

14-18 and is of primary importance in this study. Jordaan (1963) dealt

specifically with exploratory behavior and he concluded that:

Vocational exploratory behavior refers to activities, mental or
physical, undertaken with the more or less conscious purpose or
hope of eliciting information about oneself or one's environment,
or of verifying or arriving at a basis for a conclusion or hypoth-
esis which will aid one in choosing, preparing for, entering,
adjusting to, or progressing in, an occupation (Jordaan, p. 59).

37
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By Jordaan's definition and according to Super's theory students

ninth cirade level are engaging primarily in exploratory behavior arld

a e just beginning the task of crystallizing their vocational prefer,

ances and clarifying their self-concepts.

Super (1969a) and (1969b) are the most recent writings by Supet

concerning his theory which were available to the reviewer. They Wee

published back to back in the inaugural issue of the Counseling

Psycholclaist which in itself is an indication of the reputability Of

Super's theory. In the first paper, Super su:aizarizes much of what hAs

happened in the field since the inception of his theory and the 0'8.

In conclusion, he stated that his segmented theory includes the diZ-

ferential psychology of occupations, the psychology and sociology Of

life stages and de, iopmental processes, patterns nf career develan-

ment, vocational maturity, self concept theory, and the phenomenolngy

of decision making. Super labeled his approach as differential-

developmental-social-phenomenological psychology.

In his second paper, Super (1969b) discussed how he believes

vocational development theory will look in 1988. Super indicated th0t

by that year adequate statistical analyses may be available to

implement the career model, and cites Cooley and Lohnes "career tre°

as the most promising prediction method now being worked on. Also, PQ

saw operational guidelines for the use of exploratory experiences in

the school curriculum and an even better measure of vocational maturiAy

as promises of the future. And lastly, Super viewed self-concept

theory as providing the cement needed for an overarching theory of

vocational development which will come about by the year 1988.
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Super in formulating later revisions of his theory acknowledged

the work of Tiedeman especially in the area of the phenomonology of

decision making. Tiedeman (1961) proposed a paradigm for the investi-

gation of vocational decision making which is based on research con-

ducted as part of the Harvard Studies in Career Development. The model

proposed by Tiedeman was based on seven stages of decision making

divided into two periods. The first of these was called the per".od of

Antici ation and was divided into the following four stages:

Exploration Crystallization Choice Specification

The second period is titled Implementation and Adiustment and was

divided into the following three stages:

Induction Transition --* Maintenance.

It is important to note that in the process an individual may be at one

stage concerning one decision and at another stage for another decision.

Also, each educational and occupational decision consists of seven

distinct stages. Tiedeman saw the need for research concerning how

individuals view the decision process, and what type of wok histories

individuals have in terms of kinds, sequence and duration of work

activities.

Tiedeman and O'Hara (1963) elaborated on the paradigm proposed

previously by Tiedeman (1961). Using a number of case histories they

built a general model for decision making and applied it to the voca-

tional choice process. The seven stages proposed earlier remained

relatively the same, but with several name changes. The main addition

to the theory at this time appeared to be its basic grounding in

Gestalt psychology, Field theory and Phenomonology by way of describing
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the decision making stages in terms of differentiation and ihregration-

The considerable influence of Erickson (1950), (1959) can be yeen in

the authors' use of the constructs of saysLio.v.sla:L§s_ss2._s_ and laul

Identity. In many ways, the theory proposed by Tiedeman and O'llara

resembles the "stages of vocational develoPMent" and "self-coucep"

aspects of Super's theory although it appears to be both much broader

and more difficult to wol:k with. The authors did, however, ppovide

some guidelines for the theory's use in studies of career development

by describing various research possibilities in addition to suggesting

the type of data needed and relating the data system to previous

studies. The selection of both part-tiMe and full-time employment and

selection of subjects and curricula in school were some of the voca-

tionally relevant position choices described by the authors. The

origin of vocational goals and the valuing Process were also suggested

for study.

Cooley and Lohnes (1968) described, developed, and tested what

they called a career theory. Basing most ok their woe( on Supet's

theory, but borrowing. a little from many other pieces of research,

the authors called their model the "basic construct of career Ir3y-

chologY" .(p. 5-2). The Cooley and Lohnes approach-has been to Wed the

developmental career model to differential trait and factor.psYchology.

The authors stated that:

The starting point for building a more comPlex and Powerful career
prediction model is the research finding thet there is a untque
and discriminable centroid (profile of illeans) for each cafeer
pattern in a suitable personality measurement sPace (Cooley and
Lohnes, p. 5-3).

40
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The basic approLr.h of tbe Cooley and Lohnes model is focusing on

dichotomous choice points which occur over time in our culture and

which takeh together form a career pat h. An individual follows the

path which leads to educational and vocational activities which are

most congruent with his characteristics, Wien "path-jumPing" occurs

it is because an individual is gravitating ::owards a Path more con-

sistant with-his characteristics. The model which resulted from the

Cooley and Lohnes re search yielded a career developmeht tree which

depicted the stable paths leading to a twelve category psychometric

taxonomy of careers. The dichotomous choice points used in the model

were: 1) People vs, things, 2) college vs. non-college intentions,

3) college field or post high school training choiee, and 4) graduate

school or not if college is selected. While the Cooley and Lohnes

model is quite promising [Super (1969b) has called it the most prom-

ising career Prediction model now being worked on], it also appears

that too much path-jumping is evident for the model co be even partly

complete. Both Super (1969b) and Cooley and Lohnes suggest further

research to refine this type of approach to explaining career develop-

ment.

SUmmarz

Of the inforMation uncover,,d in this section of the review of

related literature the followins appear relevant for this study.

1. Super's theory of career development has evolved consider-

ably since its inception in 1951 and at the Present time

it aPP ears to be most promising for explaining vocational



34

behavior (Super, 1953, 1963, 1961, 1969a; Super, et al.,

1957, 1960; Tiedeman, et al., 1963; Cooley and Lohnes,

1968).

2. The career model appears to have replaced the occupational

model in much of vocational development research (Super,

et al., 1957; Super,1961, 1969a, 1969b; Tiedeman, 1961;

Tiedeman, et al., 1963; Colley and Lohnes, 1968).

3. The concept of stages of career development is fairly well

accepted among psychologists, sociologists and career

development researchers (Buehler, 1933; Havighurst, 1950,

1953; Miller and Form, 1951; Ginzberg, 1951; Erickson,

1950, 1959; Super, et al., 1969a; Tiedeman and O'Hara,

1963; Cooley and Lohnes, 1968).

4. Most career development researchers appear to be in agree-

ment concerning the end of ninth grade as a critical voca-

tional decision point at which to study the constructs and

determinants of career development (Super, et al., 1957,

1960; Crites, 1961; Jordaan, 1963; Tiedeman and O'Hara,

1963; Cooley and Lohnes, 1968).

5. Super's theoretical model appears to lend itself well to

the type of study of vocational development and career

prediction model proposed and explored by Cooley and Lohnes

(Cooley and Lohnes, 1968; SApe:c, 1969a, 1969b).

4 2
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Studies in the Areas of Career Development,
i_j_oloorSocioctahichRelatetothe

Student Characteristics of Interest in the Study

There are sixteen student characteristic variables selected for

examination in this study. Studies involving the constructs and

measures selected will be reviewed here under the five headings of

abilities, occupational values, vocational maturity, family background

and occupational aspirations.

Abilities--The instrument selected to assess the multiple

abilities possessed by an individual for the purpose of this study is

the General AptitUde Test Battery (GATB). With its twelve sub-tests

and nine ability measures the GATB is proLably the most complete

ability measure available anywhere.

The GATB has had a long history of development and research

involving the validation of its use for vocational counseling. Many

of these studies were specifically designed to investigate its useful-

ness in predicting success on the job, some to predict academic

achievements, and others to predict success in training situations.

In order to get a comprehensive look at what has been done in the past,

the reader is referred to the ReneralAsotitude Test Battery, Section

III: Development, U. S. Department of Labor, October, 1967. Some of

the studies or articles cited there are pertinent to this investigation

and are briefly reviewed here. Many other references may be found in

the "Section III" publication, however, which have not been included

in this review.

Dvorak (1956) reported on the GAIT in one of a series of

articles describing various aspects of multifactor aptitude tests
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appea.,7ing in the Personnel and Guidance Journal (PGJ). Super, in his

cctlLruerlts which followed'at the end of Dvorak's article, pointed out

what he felt were the weaknesses al..d strong pcints of the GATB and

offered several suggestions for its further improvement. Since that

time much of what Super recommended has been acComplished and more

recently Super has stated (Super and Crites, 1952):

The first edition of this text was both enthusiastic about the
promise of this battery and critical of the paucity of data made
available in the manuals and in other publications to justify the
battery's proposed use. In two revisions of the manuals and in a
large number of journal articles, Dvorak and her collaborators
have since provided the empirical evidence needed for the evalu-
ation and use of the test battery; in their current form they are
a model of completenesS and of clarity.

Samuelson (1956) using a sample of 136 males over 16 years of

age from the Area Vocatioual Schools in Salt Lake City, Utah, studied

the GATB's use for predicting success of vocational school students in

Auto Body, Auto Mechanics, Carpentry, Diesel Mechanics. Electronics and

Welding. The criteria used were developed from instructors' ratings of

performance in theory class, shop work, and personal characteristics.

To establish the reliability of the ratings, Students were evaluated

at the end of ten weeks and again four weeks later. Reliability of

ratings were reported as satisfactorily high. The three criteria,

however, were found to be highly intercorrelated and were therefore

combined.

It was arbitrarily decided to select a three-aptitude compostte

to correlate with the criterion for each sh..3p. The basis for their

selection was: (1) the aptitudes had no common sub-test; (2) the first

two aptitudes selected were those with the highest correlation with
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the criterion; and (3) tha third aptitude was chosen on the basis of

face validity and significant correlation with the criteria. Using

this procedure, three aptitudes were selected for all but Auto Body for

which only two were reported. Multiple correlations ranged from .508

to .827 within all shop areas, and were significant for all areas

except Diesel Mechanics and Welding.

The United States Department of Labor (1967, pp. 244-250)

reports the results of studies to investigate the validity and stabil-

ity of the GATB with high school students. In the validity study,

seven different samples of high school students were selected from the

entire country and were administered the GATB in some or all of grades

nine, ten, eleven and twelve. The studies included a total of 1,939

boys and girls over a period from 1948 to 1958. The criterion with

which the nine GATB scores were correlated was either grade point

average or final high school rank. Using Fisher Z transformations,

the average correlations reported were: Intelligence (G) = .50,

Verbal (V) = .53, Numerical (N) = .50, Spatial (S) = .22, Form

Perception (P) = .33, Clerical Perception (Q) = .48, Motor Coordina-

C-n (K) = .32, Finger Dexterity (F) = .19, and Manual Dexterity (M)

= .17.

In the stability studies, 663 students were tested in grade

nine and again in grade twelve between 1948 and 1951. Only the apti-

tudes V, S and P showed any significant change in their relationship

with the criterion over the three year period. Additional stability

studies examining the relationship between aptitude scores gathered



38

in ninth and twelfth grades yielde =elation coefficients that

ranged from .77 to .64 on the average.

Droege (1966) reported the results of a study on maturation to

improve the usefulness of the GATB with high school students. The

most significant findings were that stability coefficients increased

from ninth to eleventh grades. In ninth grade, stability coefficients

were highest for General Intelligence (G), .79, Verbal aptitude (V),

.79, and Numerical aptitude (N), .77. The lowest stability coefficient

was for Finger Dexterity (F), .57. The use of the Occupational Apti-

tude Patterns (DAP's) with ninth grade students was questioned as a

result of the low stability coefficients obtained.

Pickett (1958) reported the results of a study to examine the

relationship between GATB scores collected in high school and college

grades. His sample consisted of 171 nales and females enrolled in

engineering, business administration, education and physical education.

Initial GATB scores were collected while the students were juniors and

seniors in high school and the criterion was college grade point

average for the junior and senior years. Significant relationships

(P'c .05) were found for approximately 40 percent of the 36 correla-

tions computed, and the aptitudes K, F and M appeared to yield the

lowest overall correlations. Different aptitudes appeared to be

significantly related to college success in each of the four curric-

ulums studied.

The United States Department of Labor (1967, pp. 276-287)

reported the results of follow-up studie3 of high ,chool performance.

The sample included over 20,000 individuals, and several thousand
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validity coefficients were computed for grades nine through twelve.

The results of the studies indicate that aptitude G yielded the highest

overall coefficients for overall high school success, but the other

aptitudes also yielded high correlation with certain subject areas.

The aptitudes S, K, F and M yielded the lowest coefiicients.

Jacobsen (1963) found Numerical Aptitude (N) the best single

predictor of overall academic success and of mathematics and social

studies grades. The top six 1.-redictors in this study in rank order

were: N, G, V, Q, K and P.

Ingersoll and Peters (1966) investigated the use of the GATB

to pr.7.dict the grade point averages of freshmen and sophomores in

academic and vocational classes in the Ohio secondary schools. The

sample consisted of 4,000 ninth and tenth grade boys and girls.

Multiple and zero-order correlation analyses were undertaken. Intel-

ligence (G) correlated most highly (.60) with the criterion for the

entire sample. The multiple correlation between all GATB predictors

and overall grade point average was .64 for the entire sample. The

largest beta weights obtained for the ninth and tenth grade samples

were with N, V, G and Q. Within specific academic and vocational

subject areas each of the nine GATB aptitudes possessed significau.:

weights ce_th some subjects. The only non-academic areas studied were

Industrial Arts and Home Economics on the ninth grade level and

Industrial Arts, Home Economics, Mechanical Drawing and Art on the

tenth grade level. Several business courses were also included. In

most cases the GATB significantly predicted the criteria in the above

mentioned non-academic courses. The composite of Form Perception (P)

4 -1)
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and Verbal aptitude (V) correlated significantly with Mechanical

Drawing success (.621). The authors made the observation that few

students in the sample studied were taking vocational and commercial

courses, and that they found very little literature concerning the use

of the GATB in junior-senior high school.

Droege (1965) reported on a study designed to investigate the

extent to which occupational test norms validated on an adult sample

would predict success of high school students in vocational courses.

Norms developed in 1953 for compositors in the printing trade con-

sisting of the aptitudes Intelligence (G), Verbal (V), Clerical

Perception (Q), and Manual Dext-xity (A) were used. The study was

condu_ted in 1963 by die Indiana State Employment Service, and the

sample consisted of 70 ninth grade students. Instructors' ratings one

year after entering the program were used as the criterion of success

on a dichotomized basis of Good and Poor. The cutting scores were

adjusted for maturation on the basis of previous research findings.

The multiple correlation between the four aptitude scores based on the

1953 norms and the dichotomized criterion was .38, significant at the

.01 level. Droege suggested further research of this nature.

Impellitteri and Kapes (1969); Kapei (1969a, 1969b) reported

several studies exploring the use of the GATB with vocational-technica1

s -tdents. On the basis of these studies the authors found aptitude K

to yield the highest zero-order correlation (r = .59) with vocational

shop gradeL '-an using ninth grade GATB scores to predict middle of

tenth year grades. The highest multiple correlation obtained between

all nine GATB predictors end shop grades was .69 for sample A and .76

4 a
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for sample B collected one year later. The highest correlations were

found with the hi,her level vocational-technical course areas. Upon

cross validation, those aptitudes which appeared most related to mid-

year grades in the first sample showed evidence of a large amount of

shrinkage when compared to final grades obtained later as well as when

computed for the second sample. The most powerful GATB predictors for

both samples were aptitudes G, N, S, P, K and M.

Conclusions drawn from the Lmpellitteri and Kapes studies were

that although there may be differences from one sample to another,

certain GATB aptitudes do appear to be highly related to success in

certain shop areas. Also, although it was not found to be true in

some studies reviewed, the GATB aptitudes K, .0 and M did appear to be

significantly related to shop success in these studies.

Pucel, et al. (1971) us.ing a sample of over 1,000 post.

secondary students from the pr. ject Mini-score data bank found that

the GATB paper and pencil parts 1-7 did not differentiate between

graduates and dropouts from twelve vocational-technical post-secondary

curriculums in Minnesota.

Occupational Values--Zytowski (1970) reviewed the concept of

work values and described the work value spectrum as congruent with the

interest spectrum but divided into fewer units. He defines work values

as ". . . a set of concepts which mediate between the person's

affective orientation and classes of external objects offering similar

satisfactions" (p. 176). In order to providc a taxonomy of work values

Zytowski reviewed the values used by six authors and reached the con-

clusion that approximptely 12 to 15 value categories are fundamental.
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Impellitteri and Kapes (1970) after reviewing available work

value inventories have pointed out the essential ipsative lature of

values and the lack of adequate ipsative work value meas'ires. Beck

and Barak (1967) and Katz (1963) have also concurred wit' the ipsative

nature of values. In an ipsative measure, the important question is

whether person A values item X more than item Y, rather than whether

person A values item X more than person B values item X. In order to

fill the need for an ',ve work values instrument which contains

valuing statements relevant to students in gradE.,: nine through twelve,

Impellitteri and Rapes developed an instrument called the Occupational

Values Inventory (OVI). The OVI contains the following seven occupa-

tional values: Interest and Satisfaction, Advancement, Salary,

Prestige, Personal Goal, Preparation and Ability, and Security. Four

of th seven OVI scales are used in this study, but all of the scales

need to be considered here since each scale -1?resents p.lternatives

chosen when compared with the remaining six competing alternatives.

Kapes (1969c) in an unpublished paper examined the correlations

between each of the seven values and the GATB general intelligence (C)

score, cotlege aspiratioa, choice of a vocational curriculum, and sex

for 969 ninth grade boys and girls from the same Altoona, Pennsylvania

sample used in this study. Significant relationships (P:5 .05) were

tound between each of the independent variables and the three valv-s:

Interest and Satisfaction, salary, and Personal Goal. Advancement was

related to sex and curriculum choice, Prestige was related to sex,

inteill ,ce and -,r .0 choice, and Security was related to
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intelligence and curriculum choice. Preparation and Ability produced

no significant relationships.

Singer and Stefflre (1954) using Centers' Job Values and

Desires Checklist found that males with a high level of vocational

aspiration valued "Self-Expression" more than those with a low level

of aspiration. Also, the values most selected by both groups were

"Interesting Experience" and "Self-Expression." Stefflre (1959), using

his own instrument, the Vocational Values Inventory (VVI), with high

school boys found a significant relationship between college aspiration

anC "Self-Realization" (rbis = .35) and a negative relationship between

college aspiration and "Money." Noncollege aspirants were also more

concerned with "Security."

Dipboye and Anderson (1959) using a ranking of nine possible

values with ninth and twelfth grade boys and girls found a hb deg.c1'.e

of similarity between the sexes (rho = .83). Boys gave a higher

ranking to "Salary," "Advancement" and "Independence" than did girls.

Both sexes ranked "Interesting Work" and "Security" high at both grade

levels. From ninth to L:welfth grade only small differences were

obtained which indicates that little change in work values takes place

during the high school years.

Super (1962) administered the Work Values Inventory (WVI) to

83 ninth grade boys of the Career Pattern Study. Based on the results

of factor analysis Super concluded that the Intr-:nsic-Extrinsic dich-

otomy was not useful with work values. He further concluded that the

WVI contained Jeven clearly identifiable factors of which six appeared

to be values.
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Kennane and Pable (1962) investigated the relationship between

work values and family background using the WVI with 121 eleventh grade

white males. Relationships were found between a materialistic atmos-

phere and the values "Security," "Economic-Material" and "Working

Conditions." A cultural family background was found to be related to

"Social-Artistic" and "Heuristic-Creative" values. Cohesiveness was

related to "Working Conditions" and "Heuristic-Creative" values. The

authors concluded that family background is critical in the development

of work values.

Gribbons and Lohnes (1965) collected longitudinal data on the

work values of 111 boys and girls over a five year period from grades

eight through twelve. Twelve work values were categorized, with

"Satisfaction" and "Interest" ranking consistently first and second

over the fiv year period.. The value rankings were fairly stable over

the period from eighth through twelfth grade with the major trend

being a shift from idealism to realism. Boys ranked "Salary" and

"Prestige" higher than girls, while the girls gave higher rankings to

"Personal Contact" and "Social Service."

Sprinthall (1966) examined the relationship between work values

and academic achievement for high school boys using Rosenberg's Ideal

Job Scale (IJS). The author concluded from the study that achievement

groups do not show differential patterns of responses to work values.

Thompson (1966) studied thP occupational values of high school

students using a modified version of Centers' value scale. A personal

information sheet and the values scale were administered to a large

group of students while they were in ninth grade and again in tenth

52
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grade one year later. Most students did not change their values over

the one year period. Those occupational characteristics valued most

were "Interesting Job," "Self-expression," "Security" and "Service to

Others." The least imnortant values were "Leadership" and "Authority."

Males valued "Leadership,' 'Salary," ard "Recognition" more than

females who preferred "Self-expression" and "Service to Others."

Vocational Maturity--The measure selected to assess vocationa]

maturity for the purpose of this study is the attitude scale of the

Vocational Development Inven_tory Ctites (1965) described the

development of the VDI and has provided evidence attesting to its

reliability, validity and usefulness in vocatlonal development

research. On the basis of studies conducted up to 1965, Crites con-

cluded that verbal vocational behaviors were monotonically related to

both age and grade, but more to grade, and that very few differences

between males and females and between high and low rent districts-were

found using the VDI. Crites (1969) more recently reported the results

of five years of additional research with the VDT which yielded much

new information. Conclusions from these new studies which are relevant

here include the following: (1) normative statistics on the VDI vary

considerably from one sample to another; (2) within grade differences

are smaller than between grade differences; (3) students in the more

vocationally-oriented courses score as less mature on the VDI than do

their counterparts; (4) students from less favored socio-economic

circumstances ale less mature as measured by th.?. VDI; 0) parental

educational level may be a correlate of ocational maturity; (6) VDI

scores are moderately poFii.jvely correlated with intelligence or
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scholastic aptitude; and (7) maturity of vocational attitude is one

dimension of a construct of adolescent general adjustment.

Crites and Semler '1967) investigated the relarionship between

the VDI and adjustment and educational achievement with a longitudinal

sample uf boys and girls begun in 1957 when ;:he sample was in fifth

grade. Seventy percent of this sample was again tested at the begin-

ning and - of twelfth grade. Significant relai_'omihips were found

between the fifth grade VDI scores and end of twelfth grade scores on

the SRA adjustment ratings by teachers (r = .13), CTP-p.:,rsonal adjust-

ment (r = .22), CTP-social adjustment (r = .23), Otis quick-scoring

ability test (r = .16), and Warner's Index of Status Characteristics

(r = .14).

Gribbons and Lohnes (1968) report the results of studies using

their eight Readiness for Vocational Planning scales (TVP) which they

have interpreted as vocational matt,.._:y mei:.sures. When RVP scale

scores were compared between eighth and tenth grade, a significant

change was observed. They also found that students in the college

preparatory group scored consistently higher on the RVP scales than

other school curricvtlum groups. RVP scales scores in eighth and tenth

grade were shown to be significantly related to a number of other

variables, including -he socio-2conDmic level of one's occupational

aspirations.

Asbury (1968) used the VDI in assessing the vocational develop-

ment of a sJmple of 63 rural Appalachian Kentudky eighLi grade boys.

Descriptive statistics on his data indicate that his sample scored

below average on the OTIS IQ test and on the VDI. The correlation

5 el
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between the VDI and the Otis .11(2 was .28. Other relationships uncovered

were a correlation of .34 between the VDI and the Stanford Achievement

test, and .14 between the VDI and Halle- and Miller's Occupational

Aspiration Realism scale.

In three studies which compared vocational education and non-

vocational education students, the vocational students generally were

found to score less mature on the VDI. Bathory (1967) compared ninth

grade students enrolled in vocational versus academic curriculums and

found that academic students scored significantly higher on the VDI

(P c*.01). Similar compariso for twelfth graders proved to be non-

significant. Bathory also found a significant positive relationship

(Piz .01) between ninth graders' VDI scores and their occupational

aspirations. Halloway (1967) used the VDI in comparing 119 cooperative

vocational education students with an equal number of non-vocational

students. His results supported previous findings that vocational

education. students score belor, -1o,-vocational students on vocational

maturity as measured by the VDI. Dutt (1960 conaucted a large cross-

sectional study investigating vocational mall_nrity with over 1,200

eighth and ainth graders in a large school system in Pennsylvania,

His findings also concur with previous studies indicating that voca-

tional technical students score lower than academic students on the

VDI. He also reported a significant correlation of .42 between intel-

ligence and VDI scores for the ninth graae male group.

Impellitteri and others (1969) examined the relationship

between the independent variables intelligence, curriculum choice,

college aspiration and sex and-the de endent variable vocational
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maturity as masured by the VDI. The sample was composed of approxi-

mately 970 male and female ninth srade students from a large central

Pennsylvania school system. Analysis was undertaken usirs multiple

regression with each partial regression coefficient being tested for

its own unique contribution to the explained variance. The results of

the study indicated that with the effect of the other variables par-

tialled out, intelligence, college a,ration and sex were sU.,Listi-

cally signific-Int predictors f the VDI score. Those who were more

intelligent, aspired to college, and were females scored higher on the

VDI. While curriculum choice -%rocational versus non-vocational) may

have been related to vocational maturity when simple relationships were

examined, the partial regression coefficient for curriculum choice was

not significant.

Pucel and others (1970) have undfrtaken a study to investigate

the utility of the VDI for counceling post-Mgh school students and to

study the effect that post-high school vocational training has on the

vocational maturity of studerts as measured by the VDI. The sample

consisted of 1,000 students drawn randomly from over 6,000 students in

the Project Mini-Score data bank. VDI scores were correlated With

scores on the GATB, the Minnesota Vocational Interest Inventory (M*II),

the Sixteen Personality Factors (16-PF) scales, the Minnesota Impor-

tance cuestionnaire (MTQ), the Minnesota Scholastic Apt4tude Test

(MSAT), and eleven other personal information vaziaoles. The results

J.ndicate that the VDI was significantly correlated (P -C.01) with all

seven GATB paper and pencil tests, six of the nine MVII scales, four

of the le-PF scales, 15 of the 30 MIQ scales, and only with six of the
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11 personal information variables. Interpreting these re5;111.cs, it

appears that intellience was found to be positively related to the

VDI; health service, office work and sales-office interests werc, pori-

tively related to the VDT, and mechanical, electronics and outdoor

interests were negatively related to the VDI. Females scored higher

than males on the VDI, but age, years of education, and prior voca-

tional training were shown to be unrelated to VDI scores for this

sample of post high school students. Pucel further found that those

who LaA low VDI scores upon initial testing and were not accepted for

vocational trE-J..ning, and whe subsequently entered upon emplo3,ment,

Increased their VDI scores after a period of employment experience.

Pucel, et al. (1971) again used the VDI and the other instru-

ments listed above to differentiate among graduates and dropouts of

vocational technical post-secondary curriculums. The results of the

study indicated that the VDI did significantly (P,mc .05) differentiate

between males and females, but did not differentiate between graduAtes

and dropouts. Only the 16-PF and the MIQ significantly differentiated

between g:.aduates and dropouts in the auto mechanics curriculum.

Family Background--The two family background variables selected

for this study are father's educational level and father's occupational

level. There is an abundance of literature, especially in sociology,

concerning these two variables or similar socio-economic measures;

however, only studies related to vocational behavior during the devel-

opmental years will be reviewed here.

The now classic study by Hollingshead (1949) was one of the

first to call attention to the relationship between socio-economic
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status and choice of a career. In the mid-western community of

Elmstown, Hollingshead found that the vocationally relevant attitudes

of high school students corresponded very closely to the social class

of their parents. Parent's educational and occupational levels were

some of the variables used objectively to measure sccial class. In

their study of social class in America, Warner, et al. (1949) found

occupational level and education to correlate .77 and occupational

level and amount of income .87, but larger studies have found smaller

relationships as has been pointed out by Reiss, et al. (1961).

Blau and Duncan (1967) in their text on the American occupa-

tional structure report the results of a study with over 20,000

respondents representing a national sample in the 20 to 64 age group.

One aspect of the study reported zero-order correlations with occupa-

tional st-,tus to be .32 for father's education, .40 for father's occu-

pation, .60 for one's own education and .54 with the occupational

status of first job. The authors reach the conclusion that while a

manes social origins exert a considerable influence on his chance of

occupational success, his own training and early job experiences are

even more important.

In their study of the vocational maturity of ninth grade boys,

Super and Overstreet (1960) examined the following five socio-economic

status variables: parental occupational level, house rating, father's

educational level, mother's educational level, and cultural stimula-

tion. They found both parental occupational level and father's educa-

tional level to correlate highly sivadficantly (Pit .01) with all of

the other socio-economic measures, and with each other (r = .45).

5 8
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Comparing these two socio-economic variables to all of the other 16

predictors and achievement variables the following correlations were

found to be significant at the .05 level--for parental occupational

level: intelligence, father identification, family cohesiveness, voca-

tional aspiration level, school curriculum (college versus non-college),

peer acceptance, participation in school activities, participation in

out-of-school activities, independence, school grades, ar,d achievement

versus underachievement--for father's educational level: family cohe-

siveness, vocational aspiration level, family social mobility, adjust-

ment versus maladjustment, participation in out-of-school activities,

and school grades.

Krippner (1963) in a study of the relationships between

parents' occupational levels and students' vocational preferences,

found that father's occupational levels were significantly related

(P <Al) to both their sons' and daughters' preferences. The author

also found that fathers suggested occupations to their sons that would

boost their sons slightly above their own job level. Weinberg and

Skager (1966) used a composite parental social status variable made up

of feeler's occupation and mother's and father's education to investi-

gate knowledge about chosen occupations among high school students.

Based on the results of correlational analysis they concluded that

parental social status was highly related (P< .001) to knowledge of

chosen occupation, but not to time spent in career guidance. Clark

(1967) investigated the influence of sex and social class on occupa-

tional preference and perception in grades three through six in New

York City schools. His findings indicate that middle class boys and
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lower class girls preferred white collar and professional occupations

more than did their counterparts. Occupational preceptions differed

only for the boys.

Gribbons and Lohnes (1966) in a five-year study of students'

educational aspirations used Hamburger's revision of Warner's scale

with eighth, tenth and twelfth graders. They found that those students

from higher levels aspired to college while those in lower socio-

economic groups did not think in these terms. They also found that

students generally aspired to educational levels equal to or above that

of their parents. In a larger report of their longitudinal study of

career develop.nent, Gribbons and Lohnes (1968) examined the relation-

ship between socio-economic level of family and father's educational

level, and their eight Readiness for Vocational Planning (RVP) scales.

Usiag their sample of 110 boys and girls, they found no significant

relationships with these two variables in either eighth or tenth grade.

In an extensive piece of research with a large sample of ado-

lescent boys, Bachmar (1970) studied the impact of family background

and intelligence on tenth grade boys. For the purpose of the study,

Bachman used the following six variahles weighted equally to form a

measure of socio-economic level: fathey's occupation, father's educa-

tion, mother's education, possessions in home, books in home, and rooms

per person in home. Many relationships were investigated as part of

this study, some of which include those between socio-economic level

and self-concept, grades, and aspirations. Socio-economic level was

second only to intelligence as a predictor of self-concept of school

ability (Eta = .33). In relationship to grades,socio-economic level
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led the list of family ch-acteristics predicting good grades (Eta =

.26) and was felt by the investigator to have about half of its effect

through intelligence and half as its own unique contribution. After

partialling out the effect of intelligence and other background fac-

torz, socio-economic level still has a substantial effect on both

school grades and occupational aspirations. The author concludes that

"Socio-economic level is perhaps the most fundamentally important of

the family background measures . . . examined" (Bachman, p. 192).

Occupational Aspirations--The question "What occupation do you

realistically believe you will ellter?" was selected as a variable in

this study. Miller and Haller (1964), in preparing to develop an

instrument to measure level of occupational aspiration (LOA), make the

point that occupatLonal choice questions need to be classified on two

dimensions. One dimension is that of realistic versus idealistic

choice, and the second dimension is short range versus long range.

Osipow (1962) conducted a study on the perceptiono of occupations as a

function of title and description, and found that occupations are per-

ceived differently when only titles are provided than when minimal

descriptions are included.

Examining the stability of occupational aspirations, Thomas

(1956) has suggested that students are not as flighty as previous

studies have suggested. He recommended that below the eleventh and

twelfth grade level, aspirations should be judged for maturity as

opposed to realism. Flanagan (1966) using the large 400,000 sample of

project TALENT data found that high school students' vocational choices

have moderate stability over the high school years. Whitney (1969) in

61
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a review of the literature of the predictiv-e validity of expressed

vocational choice concluded that in general, a person's expressed voca-

tional choice predicts his future employment about as well as interest

inventories or combintions of personality and background characteris-

tics. Montesano and Geist (1964), examining the differences in occupa-

tional choice for boys between ninth and twelfth grades, stated that

in their study older youngsters were less concerned about what they

liked and more concerned about conditions in the occupational world.

The twelfth grade boys were more concerned about factors related to

their choices such as their abilities, occupational requirements, con-

rlitions of work, ant; opportunities.

Many of the studies concerning the relationships between occu-

pation& aspirations and other variables of interest in this study have

been reviewed earlier under other headings. Super and Overstreet

(1960) found level of occupat lnal aspiration to be significantly

related (P.c .05) to intellie 'e, parent's occupational level,

father's educational level, itural stimulation in the home, father

identification, school curri _lum, peer acceptance, participation in

both in-school and out-of-scnool activities, and school grades.

Krippner (1963) found that although boys and girls may prefer different

vocations than those suggested by their parents, it is likely that

their preference will mflect their family's occupational level.

Gribbons and Lohnes (1956) found that those students from higher level

socio-economic backgrounds were aspiring to higher level occupations

requiring college. In a study of the relationship between occupational

preferences and a student's sex and social class, Clark (1967) found
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that middle class boys expressed significantly greater preferences for

white collar and prufessional occupations than did lower class boys.

In studies related to level of occupational aspiration and

vocational maturity, Bathory (1967) found significant correlations

(P.< .05) of .39 at the ninth grade level and .31 at the twelfth grade

level. Asbury (1968) found no relationship between vocational maturity

and occupational aspiration level using Miller and Haller's LOA with

eighth grade Appalachian boys.

Gribbons and Lohnes (1-Je(;) in a se.ven-year sLudy of career

aspiration patterns found that career aspirations are related to actual

behaviors in and out of school, to self-concept imagery, to ability,

and to family status. They also found their RVP scales were related

to educational aspirations in eighth grade, but not for tenth grade.

Bachman (1970), in his large scale study of tenth grade boys

reviewed previously in this chapter, found that 85 percent of his

sample responded with a specific occupation when asked what sort of

work they thought they would do for a living. The aspiration level for

those responding was considerably higher than their fatherS' present

occupations. Over half of the respondents aspired to professional or

technical careers. In a previous study, Bachman points out that he

found that the aspirations of non-college bound boys show a decline

between tenth and twelfth grades and their discrepancy with thefr

father's occupational level becomes less. The author does not believe

that tenth grade boys are htghly unrealistic in their occupational

aspiratiors. Intelligence and socio-economic level were found to be

strong predictors of occupational aspirations at the tenth grade level.
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Bachman concludes that ". . . much of the relationship between intel-

ligence and future plans can be viewed as the effect of fomily back-

ground functioning through intelligence as an intervening variable"

(p. 175)

Summary

Of the information uncovered in this section of the review of

related literature the following appears relevant for this study.

1. As a multiple ability measure, the GATB appears to be very

complete and extremely useful for studies related to

adolescent career decision making rAd school achievement in

both the academic and vocational-technical areas (Droege,

1965, 1966; Impellitteri and Kapes, 1969; Ingersol and

Peters, 1966; Jacobsen, 1965; Kapes, 1969a, 1969b; Pickett,

1958; Samuelson, 1956; Super and Crites, 1962; U. S.

Department of Labor, 1967).

2. Occupational values as a career development construct are

receiving increasing attention and appear to possess valid

and useful relationships to many of the student behaviors

of interest in career development research (Dipboye and

Anderson, 1959; Gribbons and Lohnes, 1965; Kapes, 1969;

Kinnane and Pable, 1962; Singer and Stefflre, 1954;

Sprinthall, 1966; Super, 1962; Thompson, 1966; Zytowski,

1970)

3. A strong argument can be made for the essentially ipsative

nature of occupational values (Beck and Barek, 1967;

'64
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Impellitteri and Kapes, 1970; Kapes, 1969; Katz, 1963;

Zytowski, 1970).

4. The Vocational Development Inventory appears to be one of

several possible valid measures of the construct of voca-

tional maturity and has been shown to be related to intel-

ligence, age, grade, sex, curriculum, choice and socio-

economic status (Asbury, 1968; Bathory, 1967; Crites, 1965,

1969; Crites and Semler, 1967; Dutt, 1968; Gribbens and

Lohnes, 1968; Holloway, 1967; Impellitteri, et al., 1969;

Pucel, et al., 1970, 1971).

5. The two variables, father's educational and occupational

level, appear to contain enough information to be repre-

sentative of a student's socio-economic background (Blau

and Duncan, 1967; Hollingshead, 1949; Reiss, et al., 1961;

Super and Overstreet, 1960; Warner, 1949).

6. A student's socio-economic level has been shown to be

related to his intelligence, vocational aspirations,

curriculum choice, school participation, school grades and

overall achievement as well as to other measurable charac-

teristics (Bachman, 1970; Blau and Duncan, 1967; Clark,

1967; Gribbons and Lohnes, 1966, 1968; Hollingshead, 1949;

Krippner, 1963; Super and Overstreet, 1960; Weinberg and

Skager, 1966).

7. An individual's level of occupational aspiration has been

shown to be both a predictor and a resultant of his inter-

action with his environment, and is stable enough at the
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ninth grade level to be useful in developmental research

(Asbury, 1968; Bachman, 1970; Bathory, 1967; Clark, 1967;

Flanagan, 1966; Gribbons and Lohnes, 1966, 1968; Krippner,

19'33; Miller and Haller, 1964; Montesano and Geist, 1964;

Super and Overstreet, 1960; Thomas, 1956; Whitney, 1969).

Studies or Other Publications in
Career Development or in Other Behavioral Sciences
Which Relate to the Methodolo and Techniques

Used in This SLudy

When Super and Overstreet (1960) reported the results of the

,Jareer Pattern Study's attempt to assess the vocational maturity of

ninth grade boys, their sample consisted of 105 boys from Middletown,

New York. In addition to descriptive statistics, their primary infer-

ential methodology was the Pearson Product Moment Correlation Coeffi-

cient. Since that time, and especially with the advent of the

computer, much larger samples of students have been used in longi-

tudinal research and with much more sophisticated statistical method-

ologies. Gribbons and Lohnes (1968) have also undertaken a longitu-

dinal study similar to the CPS with a small group of students and

basically relying on the correlational method with some limited use of

discriminant function analysis.

Flanagan, et al. (1962) reported the design for a study of

American youth which was begun in 1960 and which sampled a total of

440,000 students in grades nine, ten, eleven and twelve. Under the

title of TIldelst_TALENT and with the support of the U. S. Office of

Education this project has since produced a series of studies focus4ng
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on the behavior of adolescents. The entire operation from data collec-

tion to data analysis was computerized and some of the most respected

statisticians in the field of educational research have worked on the

problem of drawing inferences from the data. A classic example of the

application of these resources to career development research is the

Project TALENT publication Predicting Development of Young Adults

authored by Cooley and Lohnes (1968). In this work, the authors com-

bine multiple regression analysis (KRA) and,multiple discriminant

function analysis (gDFA) in the study of career pattelns. The inde-

pendent variables used in this study were 22 factor scores derived

from a total of 100 indicator scales obtained from a previous Project

TALENT study by Lohnes (1966). The use of large simples in human

behavior research and the application of MRA and MDFA has in recent

years become much more feasible partly because of some of the work of

Project TALENT.

Prediger, et al. (1968) have reviewed studies predicting suc-

cess in high school level vocational education programs for the years

1954 to 1967. The authors report that only five studies using MRA were

found, and they were not included in the review of 38 studies all using

Pearson Product Moment Correlations. Bachman (1970) in his study with

over 2,000 tenth grade boys uses both the Pearson Pz-oduct Moment

Correlation and the Eta which as he explained, is a correlation ratio

with more flexibility than the Pearson r.

Moss (1968), addressing himself to the pr!:blem of evaluation

of occupational education programs, proposed a system for educational

evaluation. As part of the system he described three possible inputs

67
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consisting of student characteristics, program characteristics, and

intervening influences. Through the use of MRA, Moss demonstrated how

with a large sample and adequate measures of the various inputs it

would be possible to examine what proportion of the variation in Y (the

criterion variable) was due to variation in the various inputs. Given

valid and meaningful criterion measures, and. a thoughtful selection of

independent variables, causal relationships could be hypothesized and

tested using cross-validation. Kaufman, et al. (1967) used a multiple

regression moclel, similar to that suggested by Moss, in conducting a

cost-effectivem...3s study comparing vocational and non-vocational educa-

tion in secmdary schools. In one example of their use of the model

the criterion variable is average monthly earnings and the independent

variables (inputs) are curriculum enrolled in, labor market area, sex,

IQ, race, marital status and father's education. In this example, the

effect on earnings due to curriculum was being evaluated while control-

ling for or partialling out the effects of the other irtervening vari-

ables. In a similar study by Hu, Zee and Stromsdorfer (1971), economic

returns to vocational end comprehensive high school graduates were

compared. From this study, the authors draw conclusions about the

effects of the various inputs on both employment and salary. While

these studies focused on program outcomes in terms of earnings or

employmant, the criteria used could just Ls easily have been course

selection or school achievement.

Rulon, et al. (1967), writing on personnel classification using

multivariate statistics, discuss the application of MRA and MDFA. They

concluded that.MRA is :Iseful for single or two group assignment

6 8



61

problems, but is inadequate for multigroup assignment problems where

MDFA is much more appropriate. Walberg (1971) suggests the use of

generalized regression models in educazional research as an alternative

to analysis of variance. He argues for the benefits of MRA which

include its ability to handle many continuance variables in psycho-

logIcal research where multiple c;,..usation and multiple effects are

often beinr: examined. Sonquist (1970), writing on the topic of multi-

variate model building for sociological reseaich, suggested MRA as a

possible strategy when many vatiables must be considered. The author

pointed out, however, that MRA is unable to detect interaction unless

interaction terms are built into the model.

Totsouka (1956) developed an approach in which both PIRA and

MDFA are combined to estimate the joint probability of membership and

success in a group. Using eleven independent variables he first pre-

thc- grade point average of seventh semester college students in

iors. He then calculated the discriminant functions neces-

sary to account for all of the explainable variance among the seven

groups (college majors) used in his study. By multiplying an individ-

ual's probability of achieving a given GPA within a given major by the

probability of being a member of that particular major, Totsouka

arrived at a joint probability index.

Multiple Discriminant Function Analysis (MDFA) was first pro-

posed by Fisher (1936) when he demonstrated the similarity of the two

group discriminant functions to multiple regression. Rulon (1951) made

a clear case for the differences between MDFA and MRA although he

pointed out that in the dichotomous case it is possible to derive the

CO
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discriminant functions were obtained and were tested for significance

using Wilks' Lambda. These five discriminant functions accounted for

95.17 percent of the discriminating variance available in the 29

variables used.

The most ambitious use of MDFA to classify career groups was

the study undertaken by Cooley and Lohnes (1968) in their effort to

produce a Career Development Tree. Using Project TALENT data and with

three different samples of males all over 10,000 each, the authors

were able successfully to classify their samples into one of two

dichotomous groups at four different choice points. The independent

variables used as predictors were the 22 factor scores generated from

the 100 indicator measures originally collected by Proiect TALENT.

Three discriminant functions were generally found to be sufficient to

account for most of the explainable variance. In summing up their

study, Cooley and Lohnes state:

The starting point for building a more complex and powerful career
prediction model is the research finding that there is a unique
and discriminable centroid (profile of mean) for each career
pattern in a suitable personality measureme space (p. 5-3).

Prediger (1970) has demonstrat, a .al,_L_cation ot MDFA to

the guidance and student selection problem in vocational education.

Based on the results of studies with approximately 500 students during

1966-67 and for the successive three years, commercially available

ability, interest, and personality measure scores were converted to

usable counseling information for incoming vocational students. The

36 independent variables were scores from the GATB, Differ.mtial Apti-

tude Tests, Ruder Preference Record-Vocational, Lorge-Thorndike IQ, a

71
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Personality Questionnaire and previous GPA. The criterion of :die MDFA

was the 22 vocational program offerings in the Penta County, Ohio,

school system. The 36 independent variables were reduced to two

discriminant functions which define a space on which the 22 vocational

programs could be plotted as points or centroids. Using this two

discriminant space, a student is then able to compare his own centroid

to the 22 vocational program centroids in order to answer the question,

"Which group am I most similar to?"

Writing on the possible future of vocational development

theory, Super (1969b) has stated that the career development tree of

Cooley and Lohnes appears ,:o be the most promising of the career pre-

dicAon methods now bei:.!g r7orked on. He discussed lattice theory,

Markov chains, path analysis, multiple regression and discriminant

function analysis as possible statistical methodologies which might be

found applicable to a creer tree approach to large scale longitudinal

research in vocational development.

Summary

1. Large scale longitudinal studies of human behavior using

multivariate techniques have become more feasible and

profitable in recent years due to the availability of com-

puterization and the subsequent improvement in statistical

capabilities (Astin, 1967; Bachman, 1970; Cooley and

Lohnes, 1968; Flanagan, et al., 1962; Gribbons and Lohnes,

1968; Super, 1969b; Super and Overstreet, 1960; Thorndike

and Hagan, 1962).



65:.

2. Multiple regression analysis appears to be one of the more

useful statistical techniques for large scale longitudinal

research in the behavioral sciences (Cooley and Lohnes,

1968; Hu, Lee and Stromsdorfer, 1971; Kaufman, et al.,

1967; Moss, 1968; Rulon, 1967; Sonquist, 1970; Super,

1969b; Totsouka, 1956; Wallberg, 1971).

3. Multiple discriminant function analysis appears to be the

most appropriate statistical technique for working with

multiple groups in vocational development research (Astin,

1967; Cooley and Lohnes, 1968; Fisher, 1936; Gribbons and

Lohnes, 1.968; Preciger, 1970; Rulon, 1951; Super,

1969b; Tiedeman, 1951; Totsouka, 1956).
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PROCEDURE

population and Sample

The populat.,on to which the results of this study may be

generalized consists of American male adolescents who could be

described as typical of the dominant American culture. To the extent

that one considers there to be no dominant American culture, but

instead a collection of American subcultures, this study will, of

course, generalize more to those subcultures which resemble the sample

more closely. Furthermore, it is felt that the sample selected for

study is as representative of those groups to whom we attempt to apply

our theories of vocational development as any sample of its size which

could be collected from one community setting.

The population from which the sample was obtained consists of

the total ninth grade enrollment of the three public junior high

schools in the city of Altoona, 1, during toe i9ba3-6S

school year. The Altoona school district has an approximate student

population of 15,000 with the ninth grade enrollment during the 1968-

69 school year consisting of approximately 1100 boys and girls. The

school system is organized according to a six-three-three plan with

one large high school and three smaller junior high schools. The edu-

cational offerings in the high schools are comprehensive and are

housed in two large buildings at one location; one b....2ing the old high

school and the other a new vocational-technical school which opened
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in the fall of 1970. The amount expended for instructional coots per

student during the 1968-69 school year amounted to $622.01 which fell

slightly Lelow the state average for that year of $681.76 per student.

The city of Altoona has a population of approximateiy 67,000

and is located in west central Pennsylvania. Although the original

economic base of the community relied heavily on the Pennsylvania

Railroad shops, the city now has a fairly diversified economy. Rand

McNally (1969) classifies the city as a principal business center

serving a number of satellite communities. There are both large and

small commercial and industrial concerns in the area and the school

system draws students from all socio-economic backgrounds.

Initial data were collected during the spring of 1969 when an

attempt was made to include all ninth graders in the Altoona public

schools. The sample was intended to be used for the purpose of a

longitudinal study of vocational development to be conducted by the

Department of Vocal-tonal Edtcein at AlsylN, ia SLate University.

Of the approximately 550 boys attending ninth grade &ming the 1968-69

school year, complete data was available on 488 bc-s or approximately

90 percent of the available population. In order o zemain in the

sample for the purpose of this study a student neede,' to have completed

tenth grade at the end of the 1969-70 school year and be assigned

course grades for that year. Of the 438 boys in t_rE sample at the end

of n:_nth _rade, 458 remained in the sallple at the e:ld of tenth grade

and were available for this study. Of the 30 boyL ost zo the sample

most were reported as having quit school, while stme of the boys

transferred to other schools.

t 5
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Essential Data

Independent Variables. In order to establish a rationale for

the use of certain student characteristics as predi.:Itor or indepondent

variables rhich could be expected to be related to the criterion,

previous studies in vocational development were reviewed. On the basis

of this review a number of variables were selected which appear to bear

some theoretical relationship with either or both of the criteria

selected for this study. The following is a description of the vari-

ables selected along with a rationale for why each was selected ana how

its measure was obtained.

a) Ability Measures--Since the development of the construct

of intelligence by Binet many more types of ability

measures have been created, validated ,m( J.Led with

increasing degrees of sophistication. Super and Overstreet

(1960) selected only a single ability measure (Otis Quick-

Scoring mevtal ability test) for their vocational maturity

study. Cooley and Lohnes (1968) used 60 ability variables

to establish 11 ability factors, but suggest that these

factors could be substituted for by the use of commercially

available batteries such as the General Aptitude Test

Battery (GATB) and the Differential Aptitude Tests (DAT).

Cooley and Lohnes state:

We think that these results suggest that a series of
equating studies involving a representative group of
commercial batteries and a suitable sample of subjects
would establish acceptable alternative procedvtes for
scaling the MAP ability factors, . . (Cooley and
Lohnes, p. 1-31).
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In choosing an appropriate commercigl battery for this

study, consideration was given to its appropriateness for

vocational as well as academic students. On the basis of

previous studies (Impelliterri and Kapes, 1969) the GATB

was selected because it contained manipulative as well as

cognitive abilities and because the manipulative ability

scores were shown to be related to vocational students'

shop grades.

The GATB was developed by the United States Employment

Service (USES) in 1947 for use in employment counseling

with adults and was later extended for use at the ninth and

tenth grade level. The battery takes approximately two and

one quarter hours to administer and is composed of 12 sub-

tests which yield the following aptitude scores.

G - Intelligence--General learning ability. The ability
to "catch on" or understand instructions and under-
.ying principles; the ability to reason and make
judgments. Closely related to doing well in school.

- Verbal Aptitude--The ability to understand meaning
of words ane. to use them effect-a...rely. The ability
to comprehend language, to understand relationships
between words and to understand meanings of whole
sentences and baragraph.J.

N Numerical Aptitude--Ability to perform arithmetic
operations quickly ane, accurately.

S - Spatial Aptitude--Ability to think visually of geo-
metric forms and to comprehend the two-dimensional
representation of three-dimensional objects. The
ability to recognize the relationships resulting
from the movement of objects in space.

P - Form Perception--Ability to perceive pertinent
detail in objects or in pictorial or graphic
material. Ability to make visual comparisons and
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discriminations and see slight differences in shapes
and shadings of figures and widths ard lengths of
lines.

Q - Clerical Perception--Ability to perceive pertinent
detail in verbal and tabular material. Ability to
observe differences in copy, to proof read words
and numbers, and to avoid perceptual errors in
arithmetic computation.

K - Motor Coordination--Ability to coordinate eyes and
hands or fingers rapidly and accurately in making
precise movements with speed. Ability to make a
movement response accurately and swiftly.

F Fing Dexterity--Ability to move the fingers, and
manipulate small objects with the fingers, rapidly
or accurately.

M - Manual Dexterity--Abili.fry to move the hands easily
and skillfully. Ability to work with the hands in
placing and turning motions.

Eight of the nine GATB aptitudes were used in this

study with aptitude "G" being omitted. It was necessary to

omit aptitude G because rhis particular aptitude is made up

of weighted combinations of subtests which are also used in

aptitudes V, N and S. Use of such a contaminated variable

would make the results of any multivariate statistical

analysis difficult to interpret.

b) Occupational Values--Next to abilities, interests and values

appear to be the most powerful determinants of vocational

choice. In recent years, occupational values have received

much attention, and studies of the occupational values of

adolescents have probably outnumbered those concerned with

occupational interest. This is probably due to the concept

of values as predecessors to interests as indicated by Katz

(1963). Studies concerning the occupational values of
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adolescenus have been undertaken by Singer and Stefflre

(1954), Dipboye and Anderson (1959), Super (1962), Gribbons

and Lohnes (1965), Thompson (1966), and many others.

Cooley and Lohnes (1968) have stated "Some aspects of the

values of adolescents are quantified by the MAP motives,

but much is missing. We wish we had something like the

Allport-Vernon-Lindzey 'Study of Values' among our MAP

indicators, for ezz.nmple.." (p.5-8).

Although a number of instruments for the measurement of

occupational values have been developed, the instrument

selected for this study is the Occupational Values inventory

(OVI) which has been under development for the past several

years. An unpublished monograph co-authored by lmpellitteri

and Kapes (3970) describes the development of this instru-

ment and reports preliminary validAition studies. The unique

contribution of this instrument is that it contains actual

"valuing tasks" in an ipsative format phrased in a language

easily understood by ninth graders. The following seven

occupational values are assessed by the OVI.

1. Interest and Satisfaction--One likes the work;
enjoys it; is happy at it; fulfills oneself by
doing it.

2. Advancement--One perceives the opportunity to get
ahead in the work; sees a good future in it; it
provides an opportunity to improve oneself.

3.. Salary--One perceives the financial return resulting
from the work; can make a good living at it; sees
it as an opportunity for a good income.
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4. Presticre--One is impressed by the respectability
attached to the work; can earn recognition from it;
desires the feeling of importance that goes with it.

5. Personal Goal--One sees the work as fitting into his
way of life; is what one always wanted to do; has
been shooting for it; it's the ideal.

6. Preparation and Ability--One can succeed in the
work; is good at it; it's where one's talents lie;
is suited to it.

7. Security--One can obtain employment in this work;
perceives that workers are needed it it; there will
always be openings in it.

Four of the seven OVI values were used in this study:

Interest and Satisfaction, Salary, Prestige, and Security.

Because this instrument is ipsative it is necessary to

include fewer than all of the values which the instrument

measures in order to make it possible to apply multivariate

statistical techniques. The nature of an ipsative instru-

ment is such that the expected intercorTelations among its

measures is not zero, but negative. Given scores on six of

the values the seventh would be determined and not free to

vary independently. In order to allow the values to vary

independently it was decided that no more than four values

could be used and the four selected were those that showed

the greatest promise based on previous studies.

c) Vocational Maturity--One of the first constructs to evolve

from research undertaken by Super in his Career Pattern

Study ma was that of "vocational maturity." Super (1957)

states that "the concept of vocational development leads

logically to that of vocational maturity" (p. 185). The

8 0
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following definition of vocational maturity is provided by

Super (1957):

Vocational Maturity is used to denote the degree of

development, the place reached on the continuum of

vocational development from exploration to decline.
Vocational maturity may be thought of as vocational
age, conceptually similar to mental age in early
adolescence, but practically different in late adoles-

cence and early adulthood because more distinctions

can be made in the developmental curve at those stages

(p. 186).

Super and Overstreet (1960) report the results of a study

of the vocational maturity of ninth grade boys from which

they conclude that many ninth grade boys are not yet ready

to make sp2cific occupational choices.

Since the issue of ninth grade choice is central to

this study it was necessary to include a measure of voca-

tional maturity. Crites (1965, 1969) has developed an

instrument to measure vocational maturity called the Voca-

tional Development Inventory, (VDI), attitude scale. The

VDI, which consists of 50 items, is easily administered and

yields a single score, has been selected for inclusion in

this study. In addition to studies undertaken by Crites to

validate the VDI, Impellitteri, et al. (1969) and Pucel,

et al. (1970) have shown the usefulness of this instrument

in studies involving vocational and technical students.

d) Family background measures--In reviewing studies of voca-

tional development it was found that various measures of

family background were included in many of the studies.

One of the earliest studies to explore the relationship
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between family background and occupational choice was under-

taken by Hollingshead (1949) in a small mid-western com-

munity. Super (1957, Ch. 7) discusses the role of the

family in vocational development and reviews previous

research in this area. Super and Overstreet (1960) have

included a number of family background variables in their

study of the vocational maturity of ninth grade boys. Among

the variables they used were parental occupational level,

house rating, parents' educational level and cultural stim-

ulation. Gribbons and Lohnes (1968) in a study similar to

Super's included a socioeconomic status variable computed

using Hamburger's revision of Warner's scale, and father's

educational level as a second variable. Blau and Duncan

(1967) discuss both the measure and selection of family

background variables in studying their relationship to the

American occupational structure and occupational mobility.

For the purpose of this study it was decided to use

two distinct family background variables--father's educa-

tional level and father's occupational level. Information

about the family dwelling was not included because it was

too difficult to obtain. Mother's occupational level was

not used because of the predominance of non-working mothers

in the sample, and mother's educational level was excluded

because of its high correlation with father's educational

level as shown in the previous studies cited. Father's

education was recorded according to the following seven

82



7 c.

categories which appeared to be the most meaningful: 1)

one year through six years; 2) seven years through nine

years; 3) ten years through eleven years; 4) high school

graduate--twelve years; 5) one year through three years of

college; 6) college graduate; 7) college graduate plus addi-

tional graduate studies. Father's occupational level was

converted to the following six levels of Roels classifica-

ticz scheme: 1) Profes,,donal and Managerial I; 2) Profes-

sical and Managerial II 3) St:Li:a-professional and Small

Bu-Aness; 4) Skilled; 5) Semi-skilled; 6) Unskilled.

Oczupational aspirations--Since the focus of this study is

on vocational development it appears natural to include, as

one of the independent variables, a measure of intended

occupational choice. All studic.s reviewed contained some

measure of a student's occupational plans or preferences

during his early stages of vocational development. Super

and Overstreet (1960) found a ninth grade boy's level of

occupational aspiration to be related to many of the other

variables used in their study including school curriculum

and school grades. Other studies by Clark (1967), Gribbons

and Lohnes (1968), and Bachman (1970) found career aspira-

tion to be a significant predictor of future vocational

behavior.

A number of studies reviewed converted a student's

occupational choice to a measure of levels of aspiration

such as Miller and Haller (1964) have suggested. Miller

8 3
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and Haller also point out that the question of occupational

preference needs to be classified as to idealistic versus

realistic choice. Following their suggestion, both ques-

tions were used in collecting this piece of information

from the sampi A student's response to the cuestion,

"What occupaticfz do ou rFalistically believe you will

enter?" was seltec: for -use in this study anL was coded

according to the leveTs of Roe's classificetion scheme.

Dependent Variables. L.14 indic=Lted previously, two separate

dependent or criterion variable.s were selected for this study. Each of

these criterion variables ar5. .c___.:cusaiiE here along with the manaer in

.which they were obtained.

a) High school curriculum choice--Of the 488 boys with complete

data in ninth grade, 458 boys remained in the sample at the

end of tenth grade. The Altoona school system provides five

curriculum choices in high school: academic; academic

business, vocational-technical, home economics and secre-

tarial. Of.the five curriculum choices, the boys remaining

in the sample were enrolled only in the academic, academic

business and vocational-technical curriculums. At the tenth

grade level, the academic and academic business curriculums

are similar and both offer courses considered preparatory

to college. Only nine of the boys in the sample were

enrolled in the academic business curriculum and these were

grouped together with the academic boys for the purpose of

this study to f.:Irn the curriculum choice titLed "academic."
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A total of 208 boys remained in the sample in the academic

curriculum. The remaining 250 boys in the sample were

enrolled in one of the seventee-, vocational-technical areas

offered in the tenth grade. These boys spent between two

and three school periods a de: lttending shop or laboratory

classes in the vocational school .
For the purpose of this

study this group of 250 boys is referred to as "vocational."

The dichotomous variable "curriculum choice" is thus com-

posed of 208 academic boys and 250 vocational boys.

b) Success in high school--This has been previously defined as

a student's tenth grade GPA computed as a result of applying

a weighted formula. Because the nature of the course exper-

iences differ for the two curriculums it was necessary to

devise different methods for computing the GPA in each cur-

riculum.

For the academic boys the GPA was computed using.the

weighted formula applied by the Altoona school system.

This formula gives an additional 20 percent weight to three

advanced courses which might be taken in tenth grade--

geometry, chemistry, and a third year of a foreign language.

The result of this weighting is to create the following

grade value presented in Table I. Using the weighted

grades for advanced subjects and the unweighted grades for

all other major subjects the GPA is computed by summing

over all major subjects' grades and dividing by the number

of subjects. Only major subjects were used to compute the
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Table 1, The RelatIonship Between Earned and Weighted Gr:_des

Earned Grades Weighted Grades

5 6.0

4 4.8

3 3.6

2 2.4

1

GPA with such subjects as physical education, art and

music being omitted. The number of major subjects

included ranged from three to five with five being the

most frequent number of subjects taken.

For the vocational boys a different system for compu-

ting GPA was felt to be desirable. In all shop or labo-

ratory areas except computer technology and engineering

related technology a vocational student spent 50 percent

of his day in that particular shop or laboratory. In the

case of the two areas mentioned above, the students spent

40 percent of their day in the laboratory. Because of

the amount of time spent in the shop or laboratory, and

because of the degree of commitment to a particular occu-

pational area required of a vocational student, it was

decided to weight a vocational student's end of year shop

or laboratory average grade as 50 percent of his GPA. A

vocational student generally attends class in three or

86
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four non-vocational subjects during t et per: of the day

when he is not in shop. The 50 Tier( t weighlting was

obtained by adding to 3ther his .ational subject

grades (including tho which recelive, additiona/ weight

for advanced subjects if applicable) _tad dividing by the

number of subjects taken. This tota- -vas e-en added to

the vocational grade and divided by tvo to obtain the

combined GPA.

Because there may be some questio:s to the appro-

priateness of using this combined GPA to account for the

success of vocational students as opp ed to using eigher

only shop or only non-vocational subject grades, a small

study was undertaken to examine the relationships among

the three different GPA's. The results of this study are

presented in Table 2.

Table 2. Correlations Among the Three Measures of School S_Jccess

for 264 Tenth Grade Boys

Type of GPA (1) (2)

(1) Non-vocational subjects GPA

(2) Shop or laboratory GPA .58

(3) Combined GPA .88 .90

From Table 2 it can be seen that while-shop versus' non-

vocational grades have a correlatiam of .58 or
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approximately 34 percent shared variance, the combined

GPA selected for use in this study contains almost all of

the information from either of these measures. The

common or shared variance between shop and combined GPA

is equal to 81 percent and between non-vocational and

combined GPA is equal to 77 percent. On the basis of

this study it was concluded that the combined GPA was an

appropriate measure of school success for vocational

students.

Analysis

The statistical methodology employed in this study was twofold.

Questions number 1, 2 and 3 were answered using multiple regression

analysis (KRA). Question number 4 utilized the technique of multiple

discriminant function analysis (MDFA).

The multiple regression model used in answering questions

number 1, 2 and 3 is in the following form:

y = bo + bl xl + b2 x2 + + bk xk + e

Vhere

y = dependent variable

xl, x2, ...xk = independent variable

bo, bl, b2,...bk = partial regression coefficients

e = error term

The particular equations used here are:

yi = bo + bl xl + b
2 -x 2

+
b16 x16 e

88
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Y1 = academic versus vocational curriculum
(a dichotomous variable)

Y2 = GPA in the academic curriculum
(a continuous variable)

y
3
= GPA in the vocational curriculum

(a continuous variable)

x = GATB--Verbal Aptitude (V)
1

x
2
= GATB--Numerical Aptitude (N)

x
3
= GATB--Spatial Aptitude (S)

x4 = GATB--Form Perception (P)

x
5
= GATB--Clerical Perception (Q)

x
6
= GATB--Motor Coordination (K)

x
7
= GATB--Finger Dexterity (E)

x
8
= GATB--Manual Dexterity (M)

x
9
= Occupational Value--Interest and Satisfaction

r
10

= Occupational Value--Salary

x
11 = Occupational Value--Prestige

x
12

= Occupational Value--Security

x
13

= Vocational Maturity

x
14

= Father's Educational Level

x
15

= Father's Occupational Level

x
16

= Occupational Aspiration Level

Through the use of multiple regression analysis it is possible

to partial out the effects of k-1 independent variables which results

in the isolation of the unique contribution to the dependent variable

8,9
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made by the kth independent variable. This unique contribution holds

true only for that exact set of k variabL-.:s included in the equation.

The addition or subtraction of variables to this set would result in a

redistribution of the explainable variance among the new set of inde-

pendent variables. The meaningfulness of the partial regression coef-

ficients then are dependent upon the theoretical meaningfulness of the

variables included in the equation. With this consideration in mind

the variables included in the investigation have been selected.

The assumptions required for the use of MRA are that:

(Li, 1967, p. 95)

1. Each array of Y of the population follows the normal
distribution.

2. The regression of Y on X1, X2...Xk is linear.

3. The variances of all arrays of y of the population are
equal.

4. The samples are drawn at random.

5. The X values remain constant for all samples.

The significance of the overall multiple R was tested using the F-

distribution with k and N-k-1 degrees of freedom. This results in a

test of the general null hypothesis that all k partial regression

coefficients are equal to zero. If the overall F was found to be

significant and all partial regression coefficients were not equal to

zero, each partial regression coefficient was tested using the F

distribution with 1 and N-k-1 degrees of freedom. This results in a

test of the hypothesis that Bk. = 0. Alpha levels of .05 and .01 were

used in describing each variable's probable departure from a zero

relationship.

90
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Finally, a restricted model containing only those variables

making a significant unique contribution to explaining the criterion

variable was calculated using a step-down technique and tested as

indicated previously.

A number of studies have been undertaken which demonstrate the

usefulness of this particular methodology. Kaufman, et al. (1967)

have applied this approach to cost-benefit studies of vocational edu-

cation. Moss (1968) has suggested its use in program evaluation and

Impellitteri and others (1969) and Kapes (1969c) have explored its use

in career development research.

The computer program selected for this analysis was written by

Hallberg (1969) and is available under the title of QSASE at the Penn

State Computation Center. This program also provides for a test of the

statistical significance of each partial regression coefficient as well

as the overall F test.

As stated previously, multiple discriminant function analysis

(MDFA) was applied in answering question number 4. This technique is

an extension of discriminatory analysis and is used when more than two

groups are to be compared. In question number 4, four distinct groups

are compared. These groups were formed by first dividing the sample

into two groups as is done in question number 1, and then further

dividing each of these into successful and unsuccessful groups. This

second division was accomplished by dividing each curriculum on the

basis of GPA with the median used as the separation point. In this

way it was possible to examine the relationships among the four groups

described in Table 3.
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Table 3. Mean, Standard Deviation and Median GPA for each
Curriculum Choice and for the Total Sample, and the
Four Group Breakdown Resulting from Dividing each
Curriculum on the Median

Curriculum SD MED 4 Groups

Voca,zional 250 2.89 .83 3.00
Successful
Vocational 125

Unsuccessful
Vocational 125

Academic 208 3.18 .97 3.00
Successful
Academic 304

Unsuccessful
Academic 104

Total 458 3.02 .91 3.00

The purpose of MDFA is to maximize the discriminable informa-

tion when more than two groups are considered. When using this tech-

nique, it is possible to extract k-1 discriminant functions although

two discriminant functions are usually sufficient to account for most

of the explainable variance. The assumptions required of MDFA are

similar to those for MRA; however, MRA is based on minimizing the sum

of squares within any one group where as MDFA is based on maximizing

the ratio of sum of squares between groups to sum of squares within

groups.

In answering question number 4 the overall discriminant ability

of the 16 independent variables was tested using the Wilks° Lambda

statistic in conjunction with the F-distribution. The significance of

each of the three possible discriminant functions was tested using the
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Chi-Square distribution. Additional descriptive statistics including

the F-Ratio among the four group means for each variable and the cor-

relation between each variable and each function were provided. Alpha

levels of .05 and .01 were used throughout to describe the probability

of significant differences from a zero relationship.

Finally, each of the four groups was graphically represented

in two discriminant space consistant with the number of significant

diScriminant functions and the percent of each group classified cor-

rectly and incorrectly was computed.

A number of researchers over the past twenty years have advo-

cated the use of MDFA in career development research. Oniy recently,

however, has the technique become more readily available with the

advancement in computer technology. Rulon (1951) and Tiedeman (1951)

have pioneered the use of this technique in guidance type research,

but more recently Lohnes (1966) and Cooley and Lohnes (1968) have

applied it extensively to Project TALENT data. Prediger (1970) has

used MDFA in the study of various vocational technical program differ-

ences. Super (19660 has discussed the use of MDFA and other multi-

variate techniques as promising career development research tools of

the future.

The computer program presented in Veldman (1967) and modified

by Hallberg (1971) was used to carry out the MDFA. The modified

program written in Fortran IV and titled DSCRIM provided all of the

nessary information required in answering question number 4.
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FINDINGS

Introduction

The findings of this investigation are reported as they pertain

to each of the questions posed previously in the statement of the prob-

lem. All statistical information is presented in table form and is

discussed in this chapter only to the extent necessary to interpret the

meaning of the statistics used. Conclusions concerning the data are

discussed in a later chapter.

Before proceding to the questions, several tables of descrip-

tive statistics are presented which will help to provide background

information concerning the 16 independent variables used in this study.

Table 4 lists the means and standard deviations for each variable, for

the total sample and for each of the two curriculums. From Table 4 it

can be seen that the means for the GATB variables are usually less than

100 units and the standard deviations are less than 20 units which are

the expected values for an adult population. This fact should not be

taken to mean that this group falls below their peers nationally,

because the means and standard deviations reported here are approxi-

mately normal for a sample of ninth graders. It can also be neen that

for all of the GATB aptitudes, the academic students scored higher than

the vocational students although the differences are smaller for the

spatial and dexterity aptitudes.
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Table 4. Means and Standard Deviations for the 16 Independent
Variables for the Total Sample and for Each Curriculum

Variables
Total Sample
(N = 458)

Vocational
Curriculum
(N = 250)

Academic
Curriculum
(N = 208)

No. Name SD SD SD

.1. GATB-Verbal 93.62 10.66 91.21 10.43 96.50 10.24

2. GATB-Numerical 96.74 12.46 93.79 12.27 100.28 11.78

3. GATB-Spatial 101.30 16.21 100.42 15.46 102.35 17.04

4. GATB-Form
Perception 99.48 16.64 97.16 17.01 102.26 15.80

5. GATB-Clerical
Perception 100.77 11.49 98.28 11.20 103.75 11.13

6. GATB-Motor
Coordination 89.70 14.59 86.72 14.50 93.29 13.89

7. GATB-Finger
Dexterity 92.55 17.66 92.39 18.04 92.75 17.22

8. GATB-Manual
Dexterity 88.82 17.46 88.21 17.69 89.57 17.13

9. Value-Interest
and Satisfaction 18.44 4.99 17.81 4.95 19.19 4.95

10. Value-Salary 14.33 6.82 15.11 6.52 13.39 7.07

11. Value-Prestige 11.25 5.50 10.63 4.94 12.00 6.03

12. Value-Security 12.03 5.66 12.76 5.43 11.16 5,82

13. Vocational
Maturity 34.82 4.78 34.52 4.74 35.19 4.82

14. Father's
Educationa 3.94 1.14 3.65 1.02 4.29 1.20

15. Father's
Occupationb 4.10 1.08 4.28 .98 3.88 1.15

16. Occupationalb
Aspiration 3.02 1.10 3.38 .92 2.59 1.14

aThin variable is coded
on page 74

bThis variable is coded
described on page 74

according to the 7 categories described

according to the 6 levels of Roe's model
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The descriptive statistics for the four values are consistent

with previous norms (Impellitteri and Kapes, 1970), with academic boys

scoring higher on interest and satisfaction, and prestige, and voca-

tional boys scoring higher on salary and security. Academic boys

scored higher on vocational maturity than did vocational boys. Those

boys in the academic curriculum scored approximately 65 percent of a

category higher on father's education which is the equivalent of the

difference between 10 to 12 years of eraa_cation as opposed to some

college training. Father's sz.cupationa1 level and occupational a.spira-

tion, it must be remembered aave been ccded according to Roe's classi-

fication with the highest L 1 taking a' value of 1 and the loweE_ a

value of G. Therafore, the l_lver the numoer, the higher the level.

Academic boys scored considly higher on level on both of these

variables, with the level of occupational aspiration yielding the

largest difference.

It is, of course, possible to test the difference between the

two curriculum groups on each of these variables using a conventional

t-test. This will be left for the reader if he so desires and all of

the information necessary for the t-test is provided. From the review

of the literature, these variables were selected because they were

expected to differentiate between curriculums and between successful

and unsuccessful students. The more. important questions to answer are

those concerning the total unique contributions of all of these vari-

ables. For this reason Multiple Regression Analysis (IRA) and Multiple

Discriminant Function Analysis (MDFA) have been used in this study.

The variables selected must also be considered in terms of their
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relationship to one another. As the relationship between two variables

increases, the unique contribution possible from either variable

decreases. Table 5 presents the zero-order correlations am( g all of

the 16 variables employed in the study. From Table 5 it can be seen

that the intercorrelations range from .58 to -.56. Although many of

the relationships are statistically significant, the greatest amount

of shared variance is equal to 34 percent and most of the relation:-

ships yield much lower values.

It is also useful to examine here the simple relationshiv

between each of the independent variables and the criterion for each

of the three questions. Table 6 contains the zero order correlat:._c-

between the 16 independent variabl.:,--s anc the dependent variables cur-

riculum cboice and GPA for each curriculum. It can be seen that all

of the variables bear a significant relationship with at least one of

the three criteria, and six of the variables are significantly related

to all of them. The size of the correlations ranged from .56 to -.35.

In interpreting the correlations it is important to remember that the

vocational curriculum is coded ..,--1 and the academic curriculum is =0.

Also, for the variables father's occupation and occupational aspiration

a negative sign means a positive relationship with a higher level.

Given the raw materials provided in Tables 4, 5 and 6, the 16

independent variables were subjected to MRA and MDFA in order to

ascertain the total amount of useful and unique information available

to answer the questions posed in the first chapter.

;
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Table 6. Zero-Order Correlatiens Between the 16 Independent
Variables and the Dem_endeat Variables Curriculum Choice
and GPA

Variables
Gurriculuma

Choice
(N 458)

Vocatioa-7-1
GPA

(N = 25.)

Academic
GTA

(N = 208)No. Name

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

GATB--V

GATE--N

GATB--S

GATB--P

GATB--Q

GATB--K

GATB--F

GATB--M

Interest and
Satisfaction

Salary

Prestige

Security

Vocational
Maturity

Father's
Education

Father's
Occupation

Occupational
Aspiration

**
-.25

-.25
**

-.06
**

-.15

-.24**
1-*

-.22'

-.01

-.04

-.14
**

*
.12

*
-.12

**
.14

-.07

**
-.28

.18
**

**
.36

*
.41

.25
**

.20
**

.27
**

.13

.14

.15

.17
**

-.12

-.19
**

.01

**
.32

.08

-.08

**
-,19

.56
**

.56
**

.32
**

,26
**

.34
**

.08

.10

.10

.30
**

-.02

.01

-.22
*

**
.45

.34**

-.22

**
-.35

a Vocational = 1, Academic = 0

* Significant at .05

** Significant at .01
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Question #1

Which characteristics of ninth grade males are

predictive of tenth grade enrollment in a voca-

tional versus an academic curriculum?

By first referring back to Table 6 t can be seen that 12 of

tile 16 independent variables are significantly related at least at the

.05 level, to the dependent variable curriculum choice. The GATB vari-

ables V, N, P, Q and K are significantly and negatively related to

enrollment in the vocational curriculum. The values interest and

satisfaction, and prestige are also negatively related to enrollment in

the vocational curriculum while salary and secw-ity are positively

related. Level of father's education, father's occupwIlion, and occupa-

tional aspiration are all negatively related to enrollment in the voca-

tional curriculum although the signs for the last two variables are

reversed due to a higher number being associated with a lower level in

Roe's classification. GATB attitudes S, F and M and vocational Maturity

are not significantly related to curriculum choice in this sample.

In order to examine the total amount of unique predictive infor-

mation available from the 16 independent variables, MRA was undertaken.

The results of this full model analysis are presented in Table 7. The

total multiple correlation (R) obtained from this analysis is not found

on the table, but is equal to .49. The unadjusted coefficient of

determination (R
2

i) s equal to .24. Adjusting the coefficient of

determination for degrees of freedom accounts for the shrinkage which

could be expected upon cross-validation. The coefficient of determine-

-tion adjusted for degrees of freedom (2R. ) is approximately equal to .22.
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Table 7. Regression Analysis Betweaa the 16 Independent
Variables in the Full Model and the Dependent
Variable Curriculum Choicea (N = 458)

Partial
Variables Regression Standard

No. Name Coefficient Error Student "t"

1. GATB--V -.0032 .0026 1.24

2. GATB--N -.0037 .0022 1.69

3. GATB--S .0008 .0015 0.53

4. GATB--P .0000 .0017 0.01

5, GATB--Q -.0019 .0025 0.74

6. GATB--K -.0058 .0017 3.41
**

7. GATB--F .0010 .0014 0.71

8. GATB--M .0022 .0014 1.50

9. Interest and
Satisfaction -.0003 .0057 0.05

10. Salary ,0059 .0040 1.48

11. Prestige -.0065 .0042 1.54

12. Security .0044 .0044 .98

13. Vocational
Maturity .0077 .0051 1.51

14. Father's
Education -.0668 .0227 2.95

**

15. Father's
Occupation .0153 .0236 .65

16. Occupational
Aspiration .1138 .0205 5.54

**

Intercept 1.0823 .4077

Standard Error of Estimate = .4410
- b

Coefficient of Determination (2R ) = .2172
(MSR) =8.9255

**
Overall F-Ratio

OMSE)

aVocational = 1, Academic = 0

bAdjusted for degrees of freedom
* *

Significant at .05

Significant at .01
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The significance of the total relationship is tested by dividing the

mean squares regression (qSR) by the mean so, ares error (HSE) to obtain

an F-ratio with k and W-k-1 degrees of freedom. The overall F-ratio for

this equation is 8.9255 and is significant beyond the .01 level.

The partial regression coefficient represents the amount of

units of the independent variable which is uniquely associated with the

choice of the vocational curriculum with the effect of all of the cther

15 independent variables partialled out. The standard error of the

partial regression coefficient is divided into the partial regression

coefficient to obtain a student "t" value which may be compared to a

tabled value to "t" with 1 and N-k-1 degrees of freedom. In this

manner a partial regression coefficient may be tested for its probable

departure from a zero relationship with the criterion. Following this

procedure the variables GATB-K, father's education and occupational

aspiration are significant at the .01 level. While the other variables

do not in themselves possess enough of a unique coatribution to be

statistically significant, all 16 variables taken together acco,:at for

approximately 22 percent of the dependent variable curriculum choice.

This figure of 22 percent is obtained from the adjusted coefficient of

-
determination (R

2
).

Many of the variables in the full model did not in themselves

possess enough unique information to be statistically significant. In

order to discover which variables possess the most information which

is unique and useful for prediction, a restricted model was calculated.

This was accomplished by successively omitting one independent variable

at a time on the basis of the least reduction in sum of squares

21 2
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regression until only independent variables with significant partial

regression coefficients at the .05 level remained. The results of this

restricted model analysis are presented in Table 8. The overall F-

ratio calculated for the restricted model is equal to 22.2414 and is

significant well beyond the .01 level. This increase in the F-ratio

has been obtained because the MSE has been reduced much more than the

MSR due to the elimination of less useful variables. The adjusted

coefficient of determination (R
-2 ) is again equal to .22 and is approx-

imately equal to the percent of variance accounted for when the full

model was used. Therefore, without any significant loss in prediction,

the six variables remaining in the restricted model possess most of the

unique information- The variables remaining in the restricted model

as presented in Table 8 are the GATB variables numerical, motor coordi-

nation, and manual dexterity, the occupational value prestige, father's

education, and occupational aspiration. Interpreting the partial

regression coefficients, it can be said that a one unit increase in any

of the six independent variables listed results in a change in the

dependent variable equal to the size of the partial regression coef-

ficient with the other five variables held constant. As an example, a

one unit increase in level of occupational aspiration on Roe's classi-

fication is associated with a .1170 increase in the dependent variable

which is coded 1 for vocational and 0 for academic. This increase can

be attributed to the unique effect of occupational aspiration with the

effect of the other five variables held constant. For the sake of

prediction, these partial regression coefficients could be used to

weight the six variables in the restricted model to achieve a criterion

; 03
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Table 8. Regression Analysis Between the 6 Independent Variables
in the Restricted Model and the Dependent Variable
Curriculum Choice.a (N = 458)

Partial
Variables Regression Standard

Error Student "t"No. Name Coefficient

**
2. GATB--N -.0050 .0018 2.70

**
6. GATB--K -.0065 -.0016 3.98

8. GATB--M .0027 .0013 2.06

**
11. Prestige -.0094 .0038 2.46

14. Father's
Education -.0815 .0188 4.34

**

16. Occupational
Aspiration .1170 .0200 5.36

**

Intercept 1.442 .2297

Standard Error of Estimate

-2
Coefficient of Determination (R

b
)

.4408

.2181

cMSR) = '_2.9414**Overall F-Ratio
(ASE)

aVocational = 1, Academic = 0

b
Adjusted for Degrees of Freedom

Significant at .05

* *
SigniEicant at .01



97

score which could vary from 0 to 1. The closer to 1 the prediction,

the more the student resembles a typical vocational student; the closer

to 0, the more the student resembles a typical academic student.

Question #2

What characteristics of ninth grade males who have

enrolled in a vocational curriculum in tenth grade

are predictive of success in tenth grade as measured

by grade point average (GPA)?

In order to examine the simple relationships between the char-

acteristics included in this study and the criterion it is necessary

to first examine the zero-order correlations presented in Table 6.

Looking at the 16 independent variables, one ca.n see that 12 variables

possess a significant relationship with the dependent variable voca-

tional GPA at either the .C5 or .01 levels. All of the GATB variables

are positvely related to vocational GPA while the value interest and

satisfaction is positively related and the value prestige is negatively

related. Vocational maturity is positively related to GPA while occu-

pational aspiration has a negative sign which indicates a positive

relationship between a higher level of aspiration and a higher GPA.

The values of salary and security and the family background measures

of father's education and father's occupation are not significantly

related to vocational GPA in this sample.

In order to examine the total amount ,of unique information

available from the 16 independent variables in predicting vocational

GPA, a MRA was computed. The results of this full model analysis are

105
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presented in Table 9. The total multiple correlation (R) obtained from

this analysis is not found on the table, bu is equal to .55 with the

unadjusted coefficient of determination (R2 ) equal to .31. The

adjusted coefficient of determination (-2 R ) is equal to approximately

.26 and the significance of the total relationship as tested by the

overall F-ratio is equal to 6.4799 and is significant beyond the .01

ievel. Examination of the partial regression coefficients in the full

model indicates that only the GATB variables V and N are significant

unique contributors to the prediction of vocational GPA.

Again using the step-down technique a restricted model was

computed to ascertain those variables which contributed the most unique

and useful information for prediction. The results of the restricted

model are presented in Table 10. The overall F-ratio calculated for

the restricted model is equal to 31.4568 and is significant well beyond

the .01 level. The adjusted coefficient of determination (R-2 i) s equal

to .27 and reflects a slight increase in precision gained by dropping

out the less useful variables. The three variables remaining in the

restricted model contain most of the unique information available from

the 16 variables in the original full model. The independent variables

remaining in the restricted model and which were found to be most use-

ful in predicting vocational GPA are the GATB variables verbal and

numerical and the value prestige. Taken together these variables

account for approximately 27 percent of the variation in GPA among the

250 vocational students in the sample.
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Table 9. Regression Analysis Between the 16 Independent Variables
in the Full Model and the Dependent Variable GPA for the
Vocational Curriculum. (N = 250)

Variables
Partial
Regression
Coefficient

Standard
Error Student:".t"No. Name

1, GATB--V .0174 .0055 3.17
**

2. GATB--N .0201 .0050 4.06
**

3. GATB--S .0035 .0034 1.00

4. GATB--P -.0038 .0036 1.04

5. GATB--Q .0025 .0053 0.47

6. GATB--K -.0023 .0039 0.60

7. GATB--F .0002 .0030 0.06

8. GATB--M .0040 .0033 1.20

9. Tnterest and
Satisfaction .0073 .0128 0.57

10. Selary -.0004 .0092 0.04

11. Prestige -.0107 .0111 0.97

l';'. Security .0133 .0096 1.38

13 Vocational
Maturity .0143 .0116 1.23

14. Father's
Education .0019 .0508 0.04

15. Father's
Occupation -.0082 .0530 0.15

16. Occupational
Aspiration -.0653 .0525 1.24

Intercept -1.4135 .9193

Standard Error of Estimate .7155

Coefficient of Determination (1-2)a .2604

Overall F-Ratio
(MSR)
(MSE)

= 6.4799
**

a
Adjusted for Degrees of Freedom

**
Significant at .01
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Table 16. 11greLLi_on Analysis Between the 3 Independent Variables
in the. Restricted Model and the Dependent Variable GPA
for the Vocational Curriculum (N = 250)

7Partial
Variable 'egr:73sion Standard

Error Student "t"No. Name Coefficient

* *
1. GATB--V .0194 .0049 3.9139

**
2. GATB--N .0223 .4236 5.2651

11. Prestige -.0208 .9242 2.2459

Intercept -.7514 .4607

Standard Error of Estimate

-2
Coefficient of Determination (R

a
)

=

=

.7117

.2684

(ASR) **
= 31.4568Overall F-Ratio --,-----

(ASE)

a
Adjusted for Degrees of Freedom

* *

Significant at .05

Significant at .01
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Question. #3

What characteristics of ninth grade males who have

enrolled in the academic curriculum in tenth grade

are predictive of success in tenth grade?

Question number 3 is exactly like question number 2 except for

the change in curricuium which, of course, is accompanied by a change

in sample. In order to look at the simple relationships between the

16 inqependent variables and GPA for academic students an inspection of

the zero-order correlations in Table 6 is required. Of the 16 indepen-

dent variables listed there, 11 are found to be significant at least at

the .05 level. Only the GATB variables V, N, S, P and Q possess sig-

nificant and positive relationships with academic GPA while the manipu-

lative aptitudes K, F and M are found to be non-significant predictors.

The value interest and satisfaction is positively related to the

criterion while security is negatively related. The values of salary

and prestige were not related to academic GPA. Vocational maturity is

very highly positively related to GPA in the academic curriculum.

Father's education, father's occupation and occupational aspiration are

all significantly related to the criterion with the signs of the last

two variables being negative, but reflecting a positive relationship

between higher level and higher GPA.

The full model MRA between the 16 independent variables and

academic average is presented in Table 11. The total multiple correla-

tion (R) is not presented in the table, but is equal to .73 and the

unadjusted coefficient of determination (R
2
) is equal to .53. The

adjusted coefficient of determination (R
-2 ) is equal to approximately

103
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Table 11. Reg-Lassion .Lnalysis Between the 16
in the Full Model and the Dependent
Academic Curriculum (l = 208)

Independent Variables
Variable GPA for the

Partial
Variables Regression Standard

Error Student "t"No. Name Coefficient

1. GATB--V .0178 .0063 2.82
**

**
2. GATB--N .0286 .0053 5.38

3. GATB--S .0029 .0036 0.81

4. GATB--P .0007 .0045 0.16

5. GATB--Q .0037 .0064 0.58

6. GATB--K -.0031 .0042 0.74

7. GATB--F -.0020 .0034 0.58

8. GATB--M -.0023 .0033 0.70

9. Interest and
Satisfaction .0146 .0137 1.07

10. Salary .0088 .0092 0.92

11. Prestige -.0023 .0089 0.26

12. Security -.0017 .0108 0.16

13. Vocational
Maturity .0361 .0118 3.06

**

14. Father's
Education .1152 .0567 2.03

*

15. Father's
Occupi.tion -.0235 .0559 0.42

16. Occupational
Aspiration -.17225 .0456 2.68

**

Intercept -3.2036 .9448

Standard Error of Estimate = .6865
- 2 a

Coefficient of Determination (R ) = .4954

aISR)
Overall = 13.6999

**
F-Ration .----,--

OISE)

aAdjusted for Degrees of Freedom

Significant at .05

**
Significant at .01

113
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.50 and the significance of the total relationship as tested by the

overall F-ratio is equal to 13.6999 and is significant beyond the .01

level. In looking at the partial regression coefficieats in the full

model, it can be seen that the five independent variables GATB N and V,

vocational maturity, father's education, and occupational aspiration

are significant unique predictors of academic GPA in the presence of

all of the other variables.

Using the step-down technique as was employed in the previous

two analyses a restricted model was computed in order to identify the

most unique and useful- information for prediction. The results of the

restricted model are presented in Table 12. The overall F-ratio calcu-

lated for the restricted model is equal to 44.0887 and is significant

well beyond the .01 level. The adjusted coefficient of determination

-2
(R ) is equal to .51 and as in the previous analysis reflects a slight

gain in precision. The five variables remaining in the restricted

model are the same variables which were significant unique contributors

in the full model and contain most of the unique information available

from the original 16 variables. The variables remaining in the

restricted model, all significant at the .01 level, are the GATB vari-

ables verbal and numerical, vocational maturity, father's education,

and occupational aspiration. Taken together these variables account

for approximately 51 perceat of the variation in CPA among the 208

academic students in the sample.
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Table 12. Regression Analysis Between the 5 Independent Variables
in the Restricted Model and the.Dependent Variable GPA
for the Acrdemic Curriculum (N = 208)

Partial
Variables Regression Standard

Error Student "t"No. Name Coefficient

1. GATB--V .0220 .0057 3.83
**

**
2. GATB--N .0290 .0046 6.30

13. Vocational **
Maturity .0363 .0110 3.29

14. Fatiler's **
Education .1359 .0420 3.24

16. Occupational **
Aspiration -.1290 .0438 2.95

Intercept -3.3821 .5831

Standard Error of Estimate = .6765
- a

Coefficient of Determination (2R ) = .5099
(MSR)

= 44.0887
**

Overall F-Ratio
(ASE)

a
AdL,usted for Degrees of Freedom

* *
8.1ficant at .01
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Question #4

What characteristics of ninth grade males differ-

entiate amono the following four tenth grade groups?

a. successful vocational students

b. unsuccessful vocational students

c, successful academic students

d. unsuccessful academic students

Question number 4 differs from the previous three questions in

that the criterion is neither a dichotomous nor a continuous variable.

In this question the criterion is col.iposed of 4 mutually exclusive

categories that combine the variables of course selection and. success

which were handled separately in the previous analysis. In this way

it is possible to ascertain the overall predictive strength of the 16

independent variables when they are used to differentiate among the 4

categories which simultaneously consider group membership and success.

By combining this information with information obtained from the

previous analyses, student characteristic variables are identified

which contribute the greatest amount of information about course selec-

tion and success simultaneously.

In order first to examine tho ability of each of the 16 inde-

pendent variables to differentiate among the 4 groups, means fo- each

group were computed on each variable and tested using the F-ratio with

k-1 and N-1 degrees of freedom. This analysis does not consider the

intercorrelations among variables (Table 5), and therefore the total

amount of di5criminant information is considerably less than the sum

of the discriminant information available from each variable. The

.113
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results of the preliminary analysis are presented in Table 13. By

examining the table it can be seen that 14 of the 16 independent vari-

ables significantly discriminate among the four groups, and all but one

are at the .001 level. Only the GATB variables F and M do not have

statistically significant F-ratios over the four group means. The size

and direction of differences among group means ean be observed from

inspection of Table 13.

In order to arrive at the combined discriminant strength of the

16 independent variables in maximizing the total differences among the

4 groups, MDFA was undertaken. As was stated previously, this technique

seeks to maximize the ratio of between group sum of squares to within

group sum of squares. The results of this analysis are presented in

Table 14. In order to first answer the question as to whether or not

the information contained in the 16 variables is sufficient to produce

significant discrimination, the Wilks' Lambda statistic was computed

and tested using the F-ratio. From the table it can be seen that the

overall F-ratio is equal to 6.455 which is significant at the .0001

level. The significance of each of the three possible discriminant

functions (DF) is tested using the Chi Square distribution. The

obtained Chi square values as reported in Table 14 indicate t let DF I

and DF II are significant at the .00011evel,while DF III is not

significant at the .05 level. DF I extracts 78.59 percent of the

explainable variance; DF II extracts 18.43 percent; while DF III

extracts only 2.98 percent. Taken together, the three possible DF

extract 99.99 percent of the explainable variance (3 roots extract

99.99 percent of trace).
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Table 14. Zero-Order Correlations Between the
Functicns Generated (Among the 4 Gro
Independent Varialles. (N 458).

c-ee Discriminant
and the 16

Variable DF I DF II DF III

No. Name

1. GATB--V .70 .22 .10

2. GATB--N .74 .27 .24

3. GATB--S .34 .36 .03

4. GATB--P .40 .06 -.07

5. GATB--Q .56 .05 .15

6. GATB--K .37 -.22 .43

7. GATB--F .11 .14 -.10

8. GATB--M .16 .14 .14

9. Interest and
Satisfaction .41 .14 -.12

10, Salary -.18 .14 -.45

11. Prestige -.01 -.54 -.12

12. Security -.30 .10 .34

13, Vocational
Maturity .44 .47 -.17

14. Father's
Education .53 -.22 -.22

15. Father's
Occupation -.26 .31 .11

16. Occupational
Aspiration -.64 .37 .23

Chi Square 213.41
*

59.91
*

10.25

% Variance Extracted 78.59 18.43 2.98

Wins' Lambda .531 Overall F-Ratio 6.455

Significant at .0001
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In interpreting thP DF's, one possible approach is to use the

eigenvectors or weights for each variable in the function. These

weights are often difficult to interpret and so an alternate method

which computes the correlation between function and ':iach variable

was selected. The zero-order correlations between each of the func-

tions and each variable are presented in Table 14. An examination of

these correlations provides the information necessary to give a meaning

and select a name for each function. A function can be identified by

contrasting the high positive correlations with high negative correla-

tions. The sgns for variables 15 and 16 need to be reversed for this

comparison since the levels of Roe's classification scheme use lower

lembers to represent higher levels. In naming DF I it was observed

that GATB aptitudes V, N and Q and the socioeconomic level variables

father's education and occupational aspiration possessed positive cor-

relations of .53 or higher. No high negative correlations were

observed relative to the high positives. It was decided to name DF I

Cognitive-Socioeconomic. DF II has overall lower correlations from

which to choose because most of the explainable variance is accounted

for by DF I. In naming DF II the variables vocational maturity (with

a high positive correlation of .47) and prestige (with a high negative

correlation of -.54) were combined to form the descriptor Vocational

Maturity versus Prestige. DF III which was not found to be statisti-

cally signifiCant will not be named.

In order to examine the efficiency of the DFA the percent.: of

each group which would be classified correctly into Its own group as

well as those clnssified incorrectly into one of the oth,.2r groups was
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computed. Table 15 presents the information concerning classification

with the diagonal elements of the matrix representing correct classifi-

cation. It can be seen that 70,20 percent of the successful academic

students are correctly classified while only 37.50 percent of the

unsuccessful academic students are corrctly classified. For voca-

tional students the MDFA has correctly classified 64 percent of the

unsuccessful students, and 52 percent of the successful students. It

is also interesting to note that when vocational students are misclas-

sified they are more likely to be classified into the opposite voca-

tional group. However, when academic students are misclassified they

are more likely to be classified into the vocational groups with the

successful vocational group receiving the majority.

The discriminant centroids for each group are prt_aented on the

right side cf Table 15. In order to make it easier to visualize the

four groups they are graphically displayed in the space defined by the

two significant DF's in Figure 4. From this grdphic presentation it

can be seen that DF I (Cognitive-Socioeconomic) separates successful

academic from all three others, and unsuccessful vocational from the

other two groups. DF II (Vocational Maturity versus Prestige) sepa-

rates successful vocational and unsuccessful academic with unsuccessful

vocational and successful academic falling in the middle. Although

each group is represented as a point on this graph, it must be remem-

bered that the members of each group are scattered over the graph

around the point. The density of each point can be surmized from the

percent ccrect1y classified for each group as presented in Table 15.
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V

SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS

Chapter V provides a summary of this study, conclusions based

on the findings, implications for vocational development theory, and

recommendations for further study.

Summary

Introduction

Informal theories concerning why people work have existed since

before the time of Christ, but it is only in recent years that formal

theories concerning the vocational development process have been postu-

lated and researched. The most researched and productive theory cur-

rently appears to be that proposed by Donald Super. Aspects of Super's

theory have been applied and extended by a number of other researchers,

and the application of interest in this study is that proposed by

Cooley and Lohnes in their "Career Development Tree." With-1n the basic

framework of Super's theory, this study attempted to apply and extend

the work of Cooley and Lo'Ines.

Statement of the Probl-m

This study was partly a replication of the Cooley and Lol-nes

study to the extent that it used an alternate set of personality trait

measures to predict a dichotomous curriculum choice at the end of ninth

grade The study was also an extension of the Cooley and Lohnes work
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in that it attended to the degree of belongingnek;s to the chosen group

in the sense of being a successful or unsuccessful member of that group.

The purpose of this study was to obtain answers to the follow-

ing specific questions:

1. What characteristics of ninth grade males are predictive of

tenth grade enrollment in a vocational versus an academic

curriculum?

2. What characteristics of ninth grade males who have enrolled

in the vocational curriculum in tenth grade are predictive

of success in tenth grade as measured by grade point

average (GPA)?

3. What characteristics of ninth grade males who have enrolled

in the academic currillum in tenth grade are predictive of

success in tenth grade as measured by grade point average

(GPA)?

4. What characteristics of ninth grade males differentiate

among the following four tenth grade groups?

a. successful vocational students

b. unsuccessful vocational students

c. successful academic students

d, unsuccessful academic students

Procedure

The sample utilized in the study consisted of 458 male students

who had completed tenth grade in the Altoona, Pennsylvauta, senior high

school and who were enrolled in either the vocational or academic
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curriculums. Preliminary student characteristic data had been gathered

the previous year when the students were enrolled in ninth grade in the

three public junior high schools in i,ltoona. Criterion information was

collected at the end of tenth grade. All data were gathered as a part

of a longitudinal study of vneational deveL .tent being conducted in

the DepalAneot of Vocational Education at The Pennsylvania State

University.

In all, 16 student characteristic variables were selected as

ind,.pendent variables for this study. These iodependent variables

include the General Aptitude Test Battery (GATB) apttL:udes of Verbal,

Numez-ical, Spatial, Form Perception, Clerical Perception, Motor Coordi-

nation, Finger Dexterity, and Manual Dexterity; the occupational values

of Interest and Satisfaction, Salary, Prestige, and Security; the

construct of Vocational Maturity; the family background measures of

Father's Education and Father's Occupational Level, and the student's

realistic Occupational Aspiration. The dependent variables used were

enrollment in the vocational or academic curriculum which was coded 1

or 0, and the students' GPA in either curriculum computed using a

weighted formula. GPA was used as a continuous variabl.e in answering

questions 2 and 3, and was divided at the median to form the 4 groups

which were compared in question 4.

Analysis of the data employed two different statistical method-

ologies. Questions 1, 2 and 3 were answered using multiple regression

analysis (KRA) with both full models and restricted models using a

step-down technique. Question 1,-Amber 4 utilized the technique of
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multiple discriminant function analy3is (vIDFA) in comparing the four

groups.

Findings

Zero-order correlations among the 16 independent variaules as

well as between the independent variables and the dependent variabLes

were calculated. The overall intercorrelations among the 16 indepen-

d*Int variables were found to be r: :ively low overall and ranged from

.58 to -.56. The correlation between the independent variables and the

criteria ranged from .56 to -.35, and all independent variables were

significantly related at tne .05 level to at least one of the criteria.

Using MRA, the 16 independent variables in the full moLel

yie.Lded a multiple R of .49 with the dependent variable curriculum

-2
choice. The adjusted coefficient ofdetermination (R ) was equal to

.22 and the overall F-ratio was significant at the .01 le. . The

-2
restricted model for curriculum choice yielded an R of .22 with tAe

variables GATB Numerical, GATB Motor Coordination, GATB Manual Dexter-

ity, Prestige, Father's Education, and Occupational Aspiration being

the significant uaique predictors of curriculum choice.

When GPA for the vocational curriculum was used as the depend-

ent variable in the full model the multiple R was equal to .55 and the

-2
R was equal to .26 with an F-ra,io significant at the .01 level. The

-2
restricted model for vocational GPA yielded an R of .27 with the vari-

ables GATB Verbal and Numerical and the valv2 Prestige being the

significant unique predicton; cf Vocational GPA, The full model for

-2
GPA in the academic curriculum produced a multiple R of .73 with R
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equal to .50 and the F-ratio significant at the .01 level. In the

-2restricted model, tne R was equal to .51, and the variables GATB

Verbal and GATB Numerical, Vocational Maturity, Father's Education, and

Occupational Aspiration were found to be significant unique predictors

of academic GPA.

In comparing the groups created in question 4 it was found that

all but 2 of the 16 independent variables discriminated significantly

among the 4 groups using an overall "F" test. MDFA was conducted and

the overall Wilks' Lpmbda statistic was found to be significant at the

.0001 level. 16ing the Chi Square distribution, t,-,o significant

discriminant functions (DF) were found and were named Cognitive-

Socioeconomic and Vocational Maturity verSus Prestige as a result of

inspection of correlations between the independent variables and the

DF. The DF were found to c!essify co:7rect1y 52 percent of the success-

ful vocational group, 64 percent of unsuccessful vocational group, 70

percent of the successful academic group and 38 percPnt Df the unsuc-

cessful academic group. Group centroids were compu,,:u and thc groups

were plotted in two discriminant space.

Conclusions

giia #1

This question is concerned with cstablishing which ninth grade

student characterstics are related Lo the choice of a vocational

versus an academic curriculum in tenth grade. In examining the zero-

order correlations ?resented in Table 6 it was found that 12 of the 16
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student characteristic variable; used in the study were significantly

related to curriculum choice at least at the .05 level. Only the GATB

aptitudes Spatial, Finger Dexterity and Manual Dexterity and the con-

struct Vocational Maturity were not significantly related to the

criterion. When MRA was undertaken with these 16 independent variables

the multiple correlation obtained was .49 while the highest zero-order

correlation between the criterion and Occupational Asp Ltion was equal

to .36. However, becausc of th, intercorrelation among the 16 indepen-

dent variables (Table 5), the 15 independent variables in addition to

Occupational Aspiration resulted in oaly a small increase in the

multiple R. The results of the restricted ruodel indicate that only 6

of the independent variables are aecessary to provide almost all of the

unique information available from the original 16 independent variables.

In fact, these six variables result in no loss in the prcmortion of

-2
variance accounted for which can be seen by comparing R in the full

and restricted models. Whatever loss of information did occur was

compensated for by reducing the number of variables and therefore the

amount o_ error involved.

The variables found to contribute a significant amount of

unique information in predicting curriculum choice in tenth grade were

the GATB aptitudes Numerical, Motor Coordination and Manual Dexterity;

the value Prestige; Father's Education, and Occupational Aspiration.

No previous literature wes av aable or the relationship betweer, GATB

aptitudes and curriculum choice although Pucel (1971) found that the

GATB plper ant, pencil aptitudes did not differentiate between graduates

and dropot..ts of post-secondary vocational programs. It is also
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interesting to note that although GATE aptitude Manual Dexterity pos-

sessed a very small relationship with the criterion, it was selected

as a unique variable in the restricted modeL.

P7evious research (Kapes, 1969c) agreed with the finding that

vocational students valued Prestige less than did academic students.

Prestige was also found to be more important to males by Gribbons and

Lohnes (1965). Much literature is available on the relationship

between Father's Education and Curriculum or Occupational Choice Super

and Overstreet (1960) found parental occupational level related to cur-

riculum choice. Krippner (1963) found parents' occupational level

related to son's and daughtei's preferences. Similar findings were

reported by Clark (15.67), Gribbons and Lonnes (1966) and Bachman (1970).

Level of Occupational Aspiration was related to curriculum choice in

the study by Super and Overstreet (1960) and was also found to be

highly related to Father's educational level in many other studies

(Krippner, 1963; Gribbons and Lohnes 1966; Bachman, 1970). The fact

that level of Occupational aspiration and Father's education both

possess eno.,-;.gh unique predictive information to be included in the

restricted model indicated that they are sufficiently independent to

watrant separate attention.

Conclusions concerning the relationship between the 16 indepen-

dent ninth &Lade variables in this study and tenth grade curriculum

cho as follows:

1. While 12 of the variables correlate significantly with the

criterion, all of the variables taken together account for

only 22 percent of the variance associated with the choice



120

of a vocational vErsus an academic curriculum in tenth

grade, and six of these variables possess most of the

unique information available from the initial 16 variables.

2. The choice of a vocational versus an academic curriculum in

tenth grade is uniquely and po3itively related to the GATB

aptitude Manual Dexterity, and uniquely and negatively

related to the GATE aptitudes Numerical and Motor Coordin-

ation, the value Prestige, amount of Father's Education and

level of Occupational Aspiration.

3. Enrollment in a vocational versus an academic curriculum is

not as easily predicted as is success in either curriculum.

Question #2

In question number 2, the relationship between ninth grade

student characteristics and tenth grade GPA in the vocational curriculum

is examined. Using zero-order correlations (Table 6) ir was found that

12 of the 16 independent variables were significantly related at least

at the .05 level. Those variables not related were the values Salary

and Security and the family background variables, Fathtzr's Education

and Father's Occupational Level. All of the GATB aptitudes were sig-

nificantly positively correlated with the criterion. The highest zero-

order correlation, between GATE Numerical and the criterion, was equal

to .46 while the total multiple R using all 16 independent variables

'.7as equal to .55. This small increase in the correlation can be

attributed to the small amount of additional unique information avail-

able from the other 15 independent variables. When the restricted
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model was calculated only 3 independent variables were found which

possessed a significant amount ef unique relationship with vocational

GPA. The proportion of variance accounted for corrected for degrees of

,

freedom (R
-2

) In the restricted model was equal to .27 which represents

-2 .

a slight increase over the R the full model due to elimination of

error associated with the variables which were excluded.

The variables which were round to contribute a significant

amount of unique information jfl ptedLcting vocational GPA in tenth

grade were the GATB aptitudes Verbal a nd Numerical and the value Pres-

tige. In previous studies, Sanluelson (1956) found multiple correlations

between three selected GATB aptitudes and various measures of shop suc-

cess to be in the range of .50 to .83. The U. S. Department of Labor

(1967) reported average correlatilba between course grades or rank in

class and the GATB aptitudes Verbql equal to .53 and Numerical equal to

.50. Jacobsen (1965) found the GAT% aptitude Numerical to be the best

predictor of overall academic suces. Irgersoll and Peters (1966)

found a multiple correlation of .64 between all GATB aptitudes and GPA

for vocational and academic ninth aud tenth graders. In the same study

aptitudes Verbal and Form PQrception correlated .62 with grades in

Mechanical Drawing. Droege (1963) used General Intelligence, Verbal,

Clerical Percaption and Manual DexCerity to predict success in a voca-

tional printing course and foond a multiple correlation of .38. In

several other studies (Ipe1lirtati and Rapes, 1969; Kapes, 1969a;

Rapes, 1969b) GATB aptitudes 0, N, S, p, K and M were found to be the

best predictors of vocational Shop grades. Studies concerning the

value Prestige and vocational GrA were not found in the literature
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although Gribbons and Lohnes (1965) found that boys valued prestige

more than did girls. Sprinthall (1966) found no relationship between

occupational values and academic achievement. Stefflre (1959) found

college aspirants to value Self-realization and non-college aspirants

to value Salary and Security. The results of theStefflre study appear

to be in agreement with the findings when only zero-order correlations

are considered.

Conclusions concerning the relationship between the 16 inde-

pendent ninth grade variables used in the study and tenth grade voca-

tional GPA are as follows:

1. While 12 of the variables correlate significantly with the

criterion, all of the variables taken together account for

only 27 percent of the variance associated with vocational

GPA, and 3 of the variables possess mrst of the unique

information available from the initial 16 variables.

2. All Jf the GATB aptitudes are positively related to voca-

tional (TPA, but the aptitudes Verbal and Numerical account

for most of the information available from the entire eight

variables.

3. The value Prestige is negatively related to v(icational GPA

and contains enough unique information to warrant its use

in addition to the GATB variables Verbal and Numerical.

4. Success in vocational curriculum is much less predictable

than success in the academic curriculum.
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Question number 3 is concerned with the relationship between

ninth grade studelct characteristics and tenth grade GPA in the academic

curriculum. Examinin:3 the zero-order correlatf.ons in Table 6 it can be

seen that 11 of the 16 independent variables are significantly related

at least at the 05 level. The GATB manipulative aptitudes Motor

Coordination, Finger Dexterity and Manual Dexterity are not related to

the criterion as they were in the vocational curriculum. Salary and

Prestige are also unrelated to academic GPA, while in the vocational

curriculum Prestige was found to be a significant unique predictor.

The highest zero-order correlation of .56 was produced by both the GATB

Verbal and Numerical aptitudes. Using MRA, a multiple R of .73 was

obtained between the 16 independent variables and the criterion which

represents a large increase contributed by the remaining variables.

When the restricted model was calculated, five variables were found to

possess a significant amount of unique relationship with academic GPA.

The proportion of variance accounted for corrected for degrees of free-

dom (R-2) in the restricted model was equal to .5E which represented a

-2
sligh it increase over R n the full model.

The variables which were found to contribute a significant

amount of unique information in predicting academic CPA in tenth grade

include the GATB variables Numerical and Verbal which agree with the

findings for the vocational curriculum. Vocational Maturity, Father's

Education, and Occupational Aspiration which were not significant

unique predictors in the vocational curriculum were found to be signif-

icant in the academic curriculum. The studies cited previously

(Samuelson, 1956; U. S. bepartment of Labor, 1967; Jacobsen, 1965;

131



124

Ingersoll and Peters, 1966) all agree with the finding that the GATB

Verbal and Numerical are the best predictors of academic GPA. The

Department of Labor Study also found that GATB aptitudes Spatial, Motor

Coordination. Finger Dexterity and Manual Dexterity to be the poorest

predictors of academic SPA which again agrees with these findings.

Studies by Crites (1969) and others indicate the Vocational Maturity is

related to both general intelligence and socioeconomic level; however,

enough ot whatever is measured by the VDI is unique to warrant its

inclusion in the restricted modal. Studies by Gribbons and Lohnes

(1968), Bathony (1967), Halloway (1967) and Dutt (1968) all found dif-

ferences on VDI scores favoring the academic curriculum; however, no

such differences were found in this study. No study reviewed found the

VDI to be related to success in the academic curriculum although such

relationships were found j the vocational curriculum (Pucel, et al.,

1971). Whatever relationi was found to exist between the VDI and

academic success in previ ls studies apparently was accounted for by

intelligence or socioecor aic background, but this is not the case in

this study.

Father's education was found to be related to school grades by

Super and Overstreet (1960) and by Bachman (1970). The latter felt

that half of the effect of family background operated through intelli-

gence, while half was unique to itself. Given the correlations between

the GATB ,iariables Verbal and Numerical and Father's Education found in

this study (.21 and .16 respectively), the Bachman assumption appears

plausible. The literature on Occupational Aspiration Level indicates

that this variable is related to a least half of the other variables
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included in this study (Super and Overstreet, 1960; Clark, 1967;

Bathony, 1967; Gribbons and Lohnes, 1968) and yet it was found to be a

significant unique predictor of academic GPA. Super and Overstreet

(1960) found a relationship between Occupational Aspiration and school

grades as well as with in-school and out-of-school activities. Bachman

(1970) again feels that this variable is highly related to family back-

ground which affects academic success directly and through intelligence.

Conclus_ns 17-tv._ tl-LL

dent ninth grade variables used in this study and tenth grade academic

GPA are as follows:

1. Although 11 variables correlate sisrnificantly with the

criterion, only five of the variables are necessary to

account for most of the explainable variance and these

variables account for 51 percent of the variance associated

with academic GPA.

2. While all five non-manipulative GATB aptitudes are posi-

tively related to academic GPA, only aptitudes Verbal and

Numerical are necessary to provide most of the unique

information contained in all five variables.

3. Vocational Maturity, Father's Education and level of Occu-

pational Aspiratiou are all positively related to academic

GPA, and along with the GATB aptitudes Numerical and Verbal

provide most of the unique information contained in the

entire set of 16 variables.

4. Success in the academic curriculum is much more predictable

than success in the vocational curriculum.
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Question 44

Question number 4 asks what characteristics of ninth grade

males differentiate among four gL.nups: successful vocational, unsuc-

cessful vocational, successful academic, and unsuccessful academic.

Preliminary computation of a one way ANOV for each variable indicated

that all of the 16 independent variables except Finger Dexterity and

Manual Dexterity differentiated among the four groups. MDFA was under-

taken and two significant DF's were found. The particular design used

in this analysis combines the information about curriculum selection

and success which were each handled separately in the preceeding three

questions. By examining the correlations between the DF and each of

the 16 variables DF I was named Cognitive-Socioeconomic and DF II was

named Vocational Maturity versus Prestige. Since no additional unique

information is available in creating the DF than was available when

each of the previous three analyses were conducted, the variables pro-

viding most of the discriminating information should be those variables

found to contain most af the unique information in the MRA. Table 16

provides a comparison of the significant unique predictors provided

from the three MRA and those same variables as they are related to the

DF. From :Cable 16 it can be seen that the variables found to be

significant unique predictors in the MRA were also those variables

found to correlate highly with the DF. Six of the seven variables in

Table 16 loaded highest on one of the two significant DF's. Manual

Dexterity which was only minimally related to curriculum choice

yielded very small correlations with the DF.
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Table 16. A Comparison of the Variables in the 3 MRA Restricted
Models and Variable Correlations with the DF

Variables Curriculum
Choice

Vocational
G2A

Academic
GPA DF I DF IINo. Name

2. GATB--V X X X .70 .22

6. GA1B--N X X X .74 .27

8. GATB--M X .16 .14

11, Prestige X X -.01 -.54

13. Vocational
Maturity X .44 .47

14. Father's
Education X X .53 -.22

16. Occupational
Aspiration X X -.64 .37

When the DF's were used to classify students into one of the

four groups it was found that successful academics were the most

accurately classified (707) while unsuccessful academics were the least

accurately classified (3870. Fro_n, the classification data it apr rs

that vocational students whether successful or unsuccessful are at

least correctly classified as vocational students while academic

students when they are unsuccessful are more likely to be classified

as either successful or unsuccessful vocational students. A plot of

the group centroids indicates the DF I represents successful vocational

and unsuccessful academic students as being similar while unsuccessful

vocational and successful academic students possess less and more

respectively of DF I. DF II represents successful academic and unsuc-

cessful academic students as being similar while successful vocational

students score higher and unsuccessful academic students score lower on
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this DF. Transposing che DF into unique and discriminating student

characteristics it appears that successful academic students have rela-

tively high verbal and numerical aptitudes, aspire to high level occu-

pations and have fathers who have completed more education, while both

successful voce.tional and unsuccessful academic students have moderate

amounts of these characteristics, and unsuccessful vocational students

have the least amount of these characteristics. Also, successful voca-

tional students are most likely -fro be fairly high on vocational matu-

rity and place little value on prestige while unsuccessful academic

students are more likely to be the opposite on these characteristics.

DF II appears to be a realism factor with successful students in each

curriculum being more realistic in their choice than their counterpart&

Results of this analysis are in agreement with Cooley and Lohnes (1968)

when they state that ". . . there is a unique and discriminable cen-

troid (profile of means) for each career pattern in a suitable person-

ality measurement space."

Conclusions concerning which ninth grade variables simultane-

ously differentiate among successful and unsuccessful vocational and

academic students are as follows:

1. Examination of the classification data and group centroids

indicates that group belongingness described in terms of

successful and unsuccessful membership using the student

characteristics empluyed in this study is possible, as well

as being reasonable and useful.

2. Ot the 16 independent variables used in this study, 14

variables differentiate among the four groups, and six of
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these variables appear to possess most of tr.e unique dis-

criminatin information.

3. Of the 16 student characteristic variables included in this

study the CATB aptitudes Verbal and Numerical, the value

Prestige, the construct of Vocational Maturity and the

socioeconomic variables Father's Education and level ef

Occupational Aspiration appear to contain most of the dis-

criminating information necessary to distinguish among suc-

cessful and unsuccessful vocational and academic students.

4. Using the student characteristics employed in this study

unsuccessful academic students were found to resemble

either successful or unsuccessful vocational students more

closely than they resembled successful academic students.

This finding has direct implications fo vocational guid-

ance as well as for vocational education.

Implications

Super's Theory

Using the eleven propositions set down by Super (1957) as

representative of his theory, six of the propositions appear to be

directly substantiated by this study while none can be refuted as a

result of the study's findings. Concerning the vocational development

process, it does appear to be somewhat predictable, patterned and

orderly. Also, the basic need for compromise is illustrated when the

amount of unsuccessful or poorly matched curriculum decisions are
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considered. The part played by reality factors in the vocational

development process can be seen from such examples as vocational stu-

dents' being less concerned about prestige and aspiring to lower level

occupations than academic students. However, since the students in

this study were still in the latter growth stage (capacity) or the

early exploration stage (tentative) a somewhat unrealistic perception

of the relationship between their characteristics and their vocational

choices and successes could be expected and indeed was found. The

large amcvint of influence brought to bear on the vocational development

process by parents and family background can be seen in this study as

Father's Education and level of Occupational Aspiration were consist-

ently related to choice and success. The potential relationship

between vertical movement among occupational levels and various charac-

teristics can also be appreciated from the results of this study. How-

ever, the relationship between an individual's characteristics and

fields of occupation is not possible to speculate on from the study.

Finally, the fact that any occupation and career can accommoiate a wide

range of characteristics was once again demoustrated with the large

amount of characteristics found not to be uniquely related to choice

or success.

Other aspects of Super's theory as it has evolved over the

years are also substantiated by this study. The validity of the Voca-

tional Maturity construct, although it may be inadequately represented

by the VDI, is supported here. Also, the overall concept of stages of

vocational development as a framework in which to ccnduct research and

organize our finds appears very agreeable to this study. Perhaps the
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greatest contribution this study can make to Super's theory is in its

demonstration that, as Cooley and Lohnes (1968) have shown, a large

amount of student characteristic data can be longitudinally organized

and used to increase our knowledge of the vocational development

process.

Coc,ley and Lohnes

The basic premise of the Cooley and Lohnes (1968) "Career

Development Tree" is that the points in time chosen by them to reflect

career decisions are valid and useful because decisions made at these

times are relatively stable and can be reliably predicted by antecedent

student characteristic variables. The results of this study serve to

strengthen the argument for use of the end of ninth grade as a critical

decision point in studying career paths. The use of variables other

than the MAP factors used by Cooley and 1,3hnes point out the generali-

zability of their tindings. The additional information uncovered in

this study which may have implications for the Cooley and Lohnes model

is that successful and unsuccessful group membership can be even more

reliably predicted than the initial group membership. This finding

suggests that the addition of success and perhaps satisfaction to the

original Cooley and Lohnes' model would strengthen the model and

perhaps account for much of the "path-jumping"or "migrating." Success

coulu be added directly to the career tree by dividing each group on

this basis which would result in two distinct branches at every point

in time. This would, of course, make the model more difficult to

handle and with the inclusion of satisfaction the tree may begin to
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grow out of control. Another approach would he to construct separate

trees for each type of group (e.g., a successful tree or a satisfied

tree). A third possibility is to use the success and satisfaction

information only when examining the movement from one point in time to

a second point in time in order to ascertain the effects of each on

that particular decision or stage of development. Many other approaches

for the use of this information are possible.

Also demonstrated in this study was the use of MRA in conjunc-

tion with MDFA in order to gain all of the information in a continuous

dependent variable which is sacrificed when that variable is dichoto-

mized for use in MDFA. Tatsuoka (1957) has previously shown how these

two methodologies can be combined to arrive at a joint probability.

The emphasis in this study, however, has been on providing more infor-

mi_tion about group membership through the use of a success variable at

a second point in time.

Recommendations

This investigation has provided some answers to a number of

specific questions in addition to uncoverin several other findings of

interest to vocational development researchers and educators alike.

Based on the findings of this research a number of likely topics for

further study recommend themselves and are listed here.

1. First of all it is recommended that a study similar to

this study be replicated with another group of ninth grade

boys in another school and community setting. Only in this
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way will the reliability and generalizability as well as

the validity of this research be ascertained.

2. A design similar to this study but with the use of other

variables, especially from the affective domain, should be

undertaken with the hope of uncovering additional unique

information which is predictive of curriculum choice as

well as cuccess and satisfaction in that choice.

3. An extension of this study to include a satisfaction vari-

able used in this study should be explored. This could be

accomplished by either substituting a satisfactior variable

for the success variable or by making an additional dichot-

omy on the basis of satisfaction. The satisfaction data

could be gathered at a third point in time such as the end

of eleventh or twelfth grade.

4. The relationship between students' ninth grade character-

istics and group membership including success and satis-

faction in high schr .er high school should be

studied using at least four points in time. Possible time

intervals to include are: Ninth grade, during high school,

one year after high school and five years after high

school.

5. The study of the application of this information to improv-

ing our educational system through better vocational guid-

ance and curriculum reorganization should be undertaken

simultaneously with the research itEelf in order to bridge

the gap between research ane implementation.

141
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